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SUMMARY 
 
Background 
Socioeconomic status (SES) is a well-recognized determinant of health. A high 
prevalence of risk factors for non-communicable diseases along with reduced 
access to early diagnosis and effective treatment have historically been thought 
to be the main mechanisms underlying the relationship between low SES and 
poor health. However, the phenomenon is more complex and involves also 
psychosocial factors, such as stress, depression, financial difficulties, lack of 
social support, and low job control, all risk factors for poor health.  
Nowadays, inequalities in health represents a major challenge for health policies, 
having a high social, ethical and economic impact even in high-income countries. 
This is particularly true during economic recessions, when unemployment and 
financial problems is expected to affect more people with medium or low SES. 
However, results on the impact of macroeconomic changes on socioeconomic 
inequalities in health are controversial and substantial differences exist among 
European countries with higher inequality in North and East Europe compared to 
southern European countries. 
In Europe, the evidence on inequalities in mortality comes mainly from national, 
longitudinal, census-linked or unlinked studies, whereas in Italy most of the data 
are based only on urban areas.  
The lack of national study precludes a comprehensive analysis of socioeconomic 
inequalities in mortality in Italy which can measure the impact of SES on cause-
specific mortality and evaluate within-country geographic differences and the 
interaction with other variables.  
 
Aim 
The study aimed to quantify socioeconomic inequality in premature mortality in 
absolute and relative terms in Italy considering also geographic differences and 
the role of other variables, such as marital status, size of the municipality, and 
social and material vulnerability of the municipality of residence. 
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Methods  
The study was based on the record linkage of national administrative databases, 
including the 2011 census and the mortality registries. Each death occurred in 
Italy from census date (9 October 2011) onwards was linked to the census using 
the tax identification number as linkage key. This allowed to conduct a cohort 
study based on all Italian residents.  
In this report, the mortality registries for the period 2011-2015 were linked to the 
2011 census and the individuals alive on 1 January 2012 were included in the 
cohort.  
Education and occupation were used to determine the SES of the individual. Four 
levels of education were considered: no education or primary school, middle 
school, high school and university. Occupation-based social class was obtained 
by using the Erikson-Goldthorpe scheme with the following classes: non-skilled 
manual, skilled manual workers, farmers, self-employees, routine non-manual 
and upper non-manual workers. 
Relative inequality was measured by computing the age-adjusted mortality rate 
ratio (MRR) and the relative index of inequality (RII), whereas absolute inequality 
was measured by calculating the slope index of inequality (SII). The MRR and 
the RII was estimated by fitting multiplicative Poisson regression models, 
whereas the SII was estimated by fitting additive Poisson models. RII and SII 
were obtained by regressing the mortality rate of SES groups on a specific 
measure of their relative position in the social hierarchy: the socioeconomic rank, 
i.e. the proportion of the population that has a higher position, scaled to take 
values between 0 (highest rank) and 1 (lowest rank). The level of education was 
used to obtain the socioeconomic rank. 
RII and SII express the magnitude of socioeconomic inequality in relative and 
absolute terms, respectively, by providing a unique estimate of the inequality that 
can be used for comparisons within the same population or between different 
populations. The resulting figures can be interpreted as the ratio (for RII) or 
difference (for SII) of mortality rates between those at the bottom and those at 
the top of the social hierarchy.  
RII and SII were used to rank the causes of death by relative and absolute 
inequality. 
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Results  
A total of 35,708,445 subjects aged between 30 and 74 years were included in 
the study. In four years of follow-up, 573,335 deaths were registered over 
137,847,954 person-years at risk. Being low educated and having a less 
prestigious job had a negative effect on overall premature mortality and mortality 
from most of the causes of death considered in this study.  
Compared to men with the highest level of education (university graduates), the 
MRR from all causes was 1.30 (95% CI: 1.10-1.53) for men with high school 
diploma, 1.64 (95% CI: 1.40-1.92) for those with middle school diploma and 1.93 
(95% CI: 1.65-2.27) among those with no education or primary school certificate. 
Compared to women with the highest level of education (university graduates), 
the MRR from all causes was 1.14 (95% CI: 1.01-1.29) for women with high 
school diploma, 1.31 (95% CI: 1.16-1.48) for those with middle school diploma 
and 1.44 (95% CI: 1.28-1.63) among those with no education or primary school 
certificate. 
Compared to men in the upper non-manual class, the MRR from all causes was 
1.24 (95% CI: 1.18-1.30) among routine non-manual workers, 1.31 (95% CI: 1.24- 
1.38) among self-employees, 1.48 (95% CI: 1.35-1.63) among farmers, 1.37 
(95% CI: 1.30- 1.45) among skilled manual workers and 1.63 (95% CI: 1.55-1.71) 
among non-skilled manual workers.  
In women, all the other classes showed only a slight increase in mortality as 
compared to upper non-manual workers, with the only exception of farmers who 
had comparable mortality rates. The MRR was 1.07 (95% CI: 1.02-1.13) among 
routine non-manual workers, 1.14 (95% CI: 1.06-1.23) among self-employees, 
1.03 (95% CI: 0.89-1.19) among farmers, 1.08 (95% CI: 0.98-1.20) among skilled 
manual workers and 1.09 (95% CI: 1.03-1.16) among non-skilled manual 
workers. 
Socioeconomic inequality for all-cause mortality was higher in men than in 
women, both in relative (RII for men: 2.07, 95% CI: 1.81-2.37, RII for women: 
1.51, 95% CI: 1.35-1.68) and absolute terms (SII for men: 373 deaths per 100.000 
person-years, 95% CI: 327-419, SII for women: 113 deaths per 100.000 
person-years, 95% CI: 88-138). 
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In relative terms, the causes of death with the highest inequality were: laryngeal 
cancer (RII: 5.69, 95% CI: 4.54-7.15), chronic liver diseases (RII: 5.03, 95% CI: 
3.72-6.80), chronic lower respiratory diseases (RII: 4.83, 95% CI: 3.59-6.50) and 
HIV/AIDS (RII: 4.77, 95% CI: 3.11-7.31) among men, and diabetes (RII: 5.75, 
95% CI: 4.48-7.37), HIV/AIDS (RII: 4.33, 95% CI: 2.55-7.38) and chronic liver 
diseases (RII: 3.47, 95% CI: 2.71-4.44) among women. 
The causes of death with the highest absolute socioeconomic inequality were: 
circulatory system diseases (SII: 85 deaths per 100,000 person-years, 95% CI: 
76-94) and lung cancer (SII: 58 deaths, 95% CI: 52-64) among men, and 
circulatory system diseases (SII: 43 deaths, 95% CI: 37-49) and diabetes (SII: 12 
deaths, 95% CI: 10; 14) among women. 
Socioeconomic inequality in all-cause mortality was higher among singles (RII in 
men: 3.24, 95% CI: 2.68-3.92, RII in women: 2.71, 95% CI: 2.11-3.49), separated 
or divorced (RII in men: 2.58, 95% CI: 2.30-2.58, RII in women: 1.67, 95% CI: 
1.26-1.50) than married individuals (RII in men: 1.80, 95% CI: 1.63-1.98, RII in 
women 1.42, 95% CI: 1.32-1.53). 
People living in large municipalities (≥50,000 residents) showed a higher level of 
socioeconomic inequality (RII in men: 2.42, 95% CI: 2.09-2.79, RII in women: 
1.68, 95% CI: 1.68, 95% CI 1.52-1.86) than those living in small municipalities 
(<2000 residents) (RII in men: 1.88, 95% CI: 1.66-2.14, RII in women: 1.40, 95% 
CI: 1.12-1.62). 
Women living in municipalities with high social and material vulnerability showed 
higher socioeconomic inequality in overall mortality (RIIs:  1.70, 95% CI: 1.51-
1.91 and 1.34, 95% CI: 1.19-1.49 for those living in the last and first fifths of the 
distribution of the vulnerability index of the municipality of residence, 
respectively), whereas the estimates among men overlapped.  
Socioeconomic inequality in mortality from circulatory system diseases and 
diabetes was greater in women from southern Italy, while there are no substantial 
geographic differences in men. The RIIs for all circulatory system diseases were: 
2.73 (95% CI: 2.39-3.12) in women living in the South, 1.86 (95% CI: 1.55-2.22) 
in those living in the Center and 2.01 (95% CI: 2.01, 1.72-2.36) in those living in 
the North. The RIIs for diabetes were: 6.21 (95% CI: 4.80-8.08) in women living 
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in the South, 4.32 (95% CI: 3.33-5.61) in those living in the Center and 3.71 (95% 
CI: 2.78, 1.72-4.95) in those living in the North of the country. 
 
Conclusions 
The successful linkage of national databases allowed, for the first time, to provide 
a comprehensive picture of socioeconomic inequality in mortality in Italy.  
Socioeconomic inequality in premature mortality is still a major public health 
problem in Italy. It is more pronounced among some groups of the population, 
such as singles, separated and divorced individuals, those living in large 
municipalities, and women living in southern Italy or in municipalities with high 
social and material vulnerability.  
Lung cancer (in men), circulatory system diseases (in both sexes) and diabetes 
(in women) are the major contributors to the absolute socioeconomic inequality 
in Italy. 
The findings of this study will have important implications for planning policies to 
reduce the existing disparities in mortality in Italy.  
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1. INTRODUCTION 
 
Inequality in health is a major challenge for health policy having a high social, 
ethical and economic impact even in high-income countries. Inequality among 
socioeconomic groups has been observed for many health outcomes, including 
incidence, survival, mortality and self-reported health [1]. Thus, better health 
outcomes in a country strictly depend on the distribution of the socioeconomic 
status (SES) indicators among the population [2].   
SES is defined by a series of socioeconomic variables, used singularly or as 
composite indices, such as educational attainment, occupational-based social 
class and income. Education- and occupation-based social class are the major 
markers of social standing used in studies investigating socioeconomic 
disparities in health [3]. Although education and occupation are correlated, they 
cannot be used interchangeably as they measure different phenomena and act 
through different mechanisms [4]. While education reflects the ability of the 
individual to turn information into practical measures and behaviours, occupation 
better indicates prestige, job control and imbalance of effort and reward. All these 
mechanisms are involved in the generation of socioeconomic disparities in 
health, and are expected to have different roles in the specific health outcome 
considered [5,6].  
Data from large population-based studies showed poorer health and higher 
mortality in low SES groups [7]. Higher mortality rates among subjects with low 
education, low occupational classes and low income have been consistently 
observed in the majority of high-income countries across Europe and North 
America [7,8].  
A meta-analysis of 48 independent prospective cohort studies [9], including 1.7 
million individuals, showed that low SES is an independent risk factor for mortality 
and has a comparable health impact to that of the seven risk factors identified in 
the World Health Organization (WHO) Global Action Plan for the Prevention and 
Control of Non-Communicable Diseases (including high alcohol intake, physical 
inactivity, current smoking, hypertension, salt intake, diabetes, and obesity). The 
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study estimated a hazard ratio of 1.26 (95% CI: 1.21–1.32) for low socioeconomic 
status after mutually adjusting for the above-mentioned risk factors. 
Such differences in mortality have been reported mainly for cardiovascular 
diseases, diabetes, chronic obstructive pulmonary diseases and for some cancer 
sites, including lung and stomach cancers [1,10]. Although some of the 
differences are due to uneven distribution of access to prevention programs and 
effective treatment and survival across social classes [11–13], differences in 
incidence of the underlying diseases seem to play a major role [14,15].  
A study based on data from 22 European countries [7], found substantially poorer 
self-assessed health and higher mortality rates in lower educated subjects and in 
those in the lowest occupational class. The magnitude of this difference was not 
equal in all European countries, with eastern and northern European countries 
showing higher inequality than southern European countries [7].  
Similar socioeconomic disparities were also found in other European populations 
in the early 2000s. An extensive comparative study [16], based on longitudinal 
data of 14 European male cohorts, showed inequalities in mortality by 
occupational class, with a social gradient in favour of upper non-manual workers. 
This inequality was found for mortality from any cause as well as from some broad 
group of causes, such as all cancers, cardiovascular diseases and external 
causes. However, data from southern European countries were not 
representative of the whole country since they were collected only in selected 
urban and generally wealthier areas.  
In addition, a recent study [17] found that between the 1990s and 2000s, absolute 
inequality in premature mortality (below age 75) decreased in many countries due 
to the considerable reduction in mortality from cardiovascular diseases (in both 
sexes) and cancer (only in men) among individuals with low SES. In contrast, 
relative inequality increased in the North, West and East Europe, but not in the 
South. This was mainly due to the smaller proportional reduction in mortality 
among individuals with low SES. Although, from the 1990s to 2000s level of 
education in the population rose, the population attributable fractions remain 
stable, or in some European countries even increased indicating that health 
inequality is an increasing public health problem. 
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Most of these epidemiological data derived from national, longitudinal, census-
linked or unlinked mortality studies, while data from Italy were based on a 
longitudinal census-linked mortality study from the city of Turin, with follow-up 
data from 1991 to 2001.  
For Italy, reliable national data on socioeconomic inequality in mortality became 
available only in the 2000s, when a study including a national representative 
sample of the Italian population (N= 81,763) was published [18]. This sample was 
selected from a non-institutionalized population (140,011 individuals) who had 
been interviewed during the Health Interview Survey (HIS), carried out between 
the second semester of 1999 and the first semester of 2000 by the National 
Institute of Statistics (ISTAT). During a follow-up of 8 years (1999 to 2007) a total 
of 8,875 deaths were observed. The authors found a higher overall mortality and 
mortality from circulatory diseases and all neoplasms in the lowest category of 
education (none or primary school) compared to the highest category (university). 
However, the study could not evaluate inequality for other causes of deaths and 
failed to detect any significant differences in mortality from respiratory diseases 
and external causes due to the low number of deaths due to those causes. 
The 2008 financial crisis has caused long-term damages to the economics of 
many European countries, including Italy, with deleterious socioeconomic 
consequences, increasing unemployment and poverty rates and decreasing 
household’s (health and nutrition) expenditure [19]. Thus, concerns have been 
raised that the financial crisis could have increased disparities in health outcomes 
among socioeconomic groups in Europe [20].  In five Western European 
countries most severely hit by the crisis (Ireland, Spain, Portugal, Greece, and 
Cyprus) trends in self-reported health outcomes have been less favourable after 
2008 as compared to the 2002-2008 period [21]. However, mortality has sharply 
declined from 1980 to 2014 in most European countries, both in highly and in less 
educated individuals, and this trend was not arrested by the financial crisis [21]. 
In Italy, a survey based on a representative sample of the resident population 
reported a worsening of mental health status in 2013 as compared to 2005 [22]. 
These findings suggest that the financial crisis could have long-term effects on 
health status that may be more deleterious among vulnerable groups of the 
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population who have limited intellectual and material resources to face financial 
difficulties and in countries that has not fully recovered from the financial crisis.  
However, results on the impact of macroeconomic changes on socioeconomic 
inequality have been mixed [23]. In fact, previous studies carried out during 
economic recessions suggest that the effects of the financial crisis on health 
inequality vary between countries, likely as a consequence of the different fiscal 
and social policies each country has adopted to deal with the crisis. Therefore, 
quantifying and monitoring social inequality in health are becoming top priorities, 
and ad hoc projects should be planned to find out potential areas of intervention. 
In Italy, the lack of large national-based study precludes a comprehensive 
analysis of socioeconomic inequality in mortality.  
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2. AIM 
The study was aimed to evaluate absolute and relative socioeconomic inequality 
in overall and cause-specific premature mortality in Italy.  
The specific aims of the project were: 
1. To quantify socioeconomic differences in premature mortality in Italy using 
education as proxy of SES; 
2. To quantify socioeconomic differences in premature mortality in Italy using 
occupation as proxy of SES; 
3. To estimate the independent role of education and occupation as 
determinants of premature mortality; 
4. To detect the causes of death with the highest socioeconomic inequality 
both in absolute and relative terms; 
5. To evaluate differences in socioeconomic inequality across strata of 
marital status; 
6. To evaluate geographic differences in socioeconomic inequality within the 
country; 
7. To evaluate differences in socioeconomic inequality according to the size 
of the municipality of residence;  
8. To evaluate differences in socioeconomic inequality according to the 
social and material vulnerability of the municipality of residence. 
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3. METHODS 
3.1 Study design 
The aims of the study were achieved through a longitudinal record linkage study 
based on the Italian census and mortality registries, both available at the ISTAT.  
All deaths occurred in Italy between the census date (9 October 2011) onwards 
were linked to the 15th Italian census (15° Censimento della popoplazione e delle 
abitazioni del 2011), which registered all residents on 9 October 2011. Given the 
high probability of not being linked for the deaths occurred close to the census 
date, 1 January 2012 was considered the starting date of the study. Therefore, 
the population at risk (alive on 1 January 2012) was reconstructed subtracting the 
deaths occurred between 9 October 2011 and 31 December 2011. In order to 
take into account censoring due to emigration in the data analysis, the list of 
residents in all Italian municipalities were also linked to the census to track people 
who moved abroad, whose vital status was unknown. From this list, we extracted 
the individuals who had been deleted from the list for emigration to obtain the 
emigration date. These individuals were linked with the census and censored at 
the date of emigration. The tax identification number was used as linkage key. 
The tax identification number is a composite alphanumeric code made up of 16 
characters, and it is derived from the name, the date and place of birth of the 
individual. To minimize false match rate, the tax identification number reported 
on the death certificate was checked for consistency with personal details of the 
deceased citizen before matching and, in case of inconsistency, a new tax 
identification number was recalculated from the personal details and used for the 
matching. The percentage of deaths successfully linked with the 2011 census 
was 95%. It was similar across sexes, age categories and areas of residence. 
 
3.2 Data source 
Three administrative databases were considered in this project:  
1. The 2011 census;  
2. Mortality archives from 2011 to 2015;  
3. List of residents from 2011 to 2015. 
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The list of the variables retrieved from the three databases is provided in Table 
1. 
The 2011 census database contains all Italian residents alive on 9 October 2011 
with demographic and SES variables. 
The mortality archive includes all deaths occurred in Italy during a calendar year 
with demographic variables, date of death and the underlying cause of death, 
coded as 4-digit code of the International Classification of Diseases (ICD), 10th 
Revision.  
The 2011 mortality archive and the 2011 list of residence have been used only to 
reconstruct the population at risk on 1 January 2012. 
The list of residents contains all residents in the municipality and in case of 
transfer to a different municipality or a foreign country the transfer date and the 
place. 
 
3.3 Indicators of socioeconomic status 
  
Education: Four levels of education were considered: no education or primary 
school, middle school, high school and university. 
Occupation-based social class: Occupational variables were retrieved from the 
census and was available for a subset of the Italian residents. Italian residents 
were administered two different questionnaires, a short and a long form. The 
short form contained only a subset of the census variables, while the long one 
contained all the census variables, including the occupational variables. The long 
form was administered to all households living in small/medium municipalities 
(less than 20,000 inhabitants) and to one third of the households living in larger 
municipalities. The household assigned to the long form were selected randomly 
from the list of residents in the municipality, with each household having the same 
chance to be selected [24]. 
Occupation class was classified according to the Erikson-Goldthorpe (EGP) 
scheme. We used two questions of the long form of the census questionnaire to 
convert occupation categories into the EGP scheme. These questions asked the 
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subject to indicate his/her occupation and the type of job he/she had in the week 
that preceded the census date. The first question reflects the major groups of the 
International Standard Classification of Occupation (ISCO-08) [25] and had the 
following options: 1) non-skilled manual work; 2) personnel working in 
manufacturing, machinery, assembly lines or drivers; 3) skilled manual work; 4) 
agriculture and farming; 5) sales and service work; 6) clerical work; 7) medium-
qualified technical, administrative, sport or artistic activities; 8) highly-qualified 
activities including management, intellectual, scientific and artistic activities; 9) 
management of private or public companies and 10) armed forces. The options 
for the second question were: 1) employee; 2) term-contract worker; 3) casual 
worker; 4) entrepreneur; 4) professional; 5) self-employee, 6) member of a 
cooperative and 7) family worker. The combination of these two questions were 
used to assign each subject to one of the EGP categories. The full scheme used 
to assign the EGP category is reported in Table 2. 
We used the seven-class version of the EGP scheme, which includes the 
following categories: upper non-manual workers (professionals, administrators, 
managers and higher grade technicians), routine non-manual workers (clerical 
workers, sales personnel, other rank-and-file service workers), self-employees, 
farmers (farmers and small holders and other self-employed workers in primary 
production), skilled manual workers, non-skilled manual workers and agricultural 
labourers (workers in primary production). To obtain a reliable estimate for people 
working in the primary production, we regrouped farmers and agricultural 
labourers in the same social class due to a low number of events. It was not 
possible to assign a social class to people working in armed forces since no 
information on their job position was collected during the census. Thus, this group 
were excluded from the analysis by occupation. 
In the EGP scheme, employment relations in the labor market are held to be of 
key importance to the allocation of individuals into social class categories [26]. 
Individuals within a social class are considered to share similar ‘market situation’ 
(e.g. levels of income, economic security, chances for economic advancement) 
and ‘work situation’ (e.g. authority and control). Accordingly, those individuals 
within a social class are thought to hold similar life chances and often lifestyles.  
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3.3 Other study variables 
Age: Five-year age categories were used in all the analysis. 
 
Employment status: This variable was used to select the active population for the 
analysis of occupation-based social class. People unemployed at the census 
date and those looking for the first employment, retired, student, housewife or 
other conditions were excluded. 
 
Geographic area of residence: The 8092 Italian municipalities existing at the 
census date were grouped in three major country area: north, center, and south 
and major islands. 
 
Marital status: Marital status was grouped in four categories: single, married, 
divorced or separated and widowed. 
 
Population size: The Italian municipalities were classified according to the size 
of the population as follows: municipalities under 2000, between 2000 and 
19,999, between 20,000 and 49,999 and over 50,000 residents,  
 
Index of social and material vulnerability: This index was developed by the ISTAT 
with the aim to provide a summary measure of the level of social and material 
vulnerability of the Italian municipalities [27]. It was obtained by a combination of 
seven elementary indices that describe the main social and material dimensions 
of vulnerability. The main dimensions that were covered by the index were: the 
level of education, family structure, housing conditions, labour market 
participation, and financial resources. 
The seven elementary indices that were used to develop the index of social and 
material vulnerability were:  
1. Percentage of the population aged 25 to 64 years illiterate or literate 
without education; 
2. Percentage of families with six or more members; 
3. Percentage of young (parent’s age below 35 years) or older (parent’s age 
between 35 and 64 years) one-parent family out of all families; 
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4. Percentage of families including only elderly people (65 years and over) 
with at least one member aged 80 years and over. 
5. Percentage of the population living in overcrowding houses, i.e. 
percentage of people living in houses under 40 square meters with more 
than 4 occupants, or in houses between 40 and 59 square meres with 
more than 5 occupants, or in houses between 60 and 79 square meters 
with more than 6 occupants out of all the population living in occupied 
houses; 
6. Percentage of young people (aged between 15 and 29 years) out of labour 
market and education; 
7. Percentage of families with potential financial difficulties, i.e. percentage 
of families in which none of the sons is active or retired out of all families. 
The Italian municipalities were then classified according to the quintiles of the 
distribution of the vulnerability index. 
  
3.4 Measured outcomes 
Mortality from all causes and from some selected causes were the outcomes of 
this study. Causes of death were selected among those included in the European 
short list of causes of death (65-items). The European shortlist of causes of death 
is a tool giving a categorization of the most relevant causes of death for the 
European Union. It covers 65 causes of death selected on the basis of relevance 
with respect to the European Union mortality patterns and to national and sub-
national health programs.  
Among these causes we selected 34 groups of causes including: HIV/AIDS (ICD-
10 codes: B20-B24), other infectious and parasitic diseases (rest of A00-B99), all 
neoplasms (C00-D48), cancer of buccal cavity, pharynx (C00-C14), cancer of 
oesophagus (C15), cancer of stomach (C16), cancer of colon-rectum (C18-C21), 
cancer of liver (C22), cancer of larynx (C32), cancer of trachea, bronchus and 
lung (C33-C34), melanoma of the skin (C43), cancer of prostate (C61), cancer of 
bladder (C67), cancer of kidney and other urinary organs except bladder (C64-
C66, C68), Hodgkin’s disease (C81), leukemia (C91-C95), other neoplasms (rest 
of C00-D48), diabetes mellitus (E10-E14), dementia and Alzheimer’s diseases 
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(F01, F03, G30), all circulatory system diseases (I00-I99), ischaemic heart 
disease (I20-I25), cerebrovascular disease (I60-I69), other circulatory system 
diseases (rest of I00-I99), pneumonia/influenza (J10-J18), chronic obstructive 
pulmonary diseases (COPD) (J40-J44, J47), other respiratory system diseases 
(rest of J00-J99), chronic liver diseases (K70, K74), symptoms and ill-defined 
conditions (R00-R99), all external causes (V01-Y98), road traffic accidents (V01-
V89, Y85), suicide (X60-X84, Y87.0), other external causes (rest of V01-Y98), all 
other causes of death (not listed above). 
The analysis by strata of geographic area, marital status, employment status, size 
and vulnerability index of the municipality of residence was limited to all-cause 
mortality, mortality from all neoplasms (C00-D-48), major cancers, i.e. stomach 
(C16), colorectal (C20-C21), liver (C22), lung (C33-C34), breast (C50) and 
prostate (C61) cancer, diabetes, all circulatory system disease (I00-I99) and 
suicide. 
In this study, we considered only the underlying causes of death, i.e. the disease 
or injury that initiated the train of morbid events leading directly to death or the 
circumstances of the accident or violence that produced the injury. The underlying 
cause of death is the one adopted as the cause for tabulation of mortality 
statistics.  
 
3.5 Data analysis 
This report is based on four years of follow-up of the census cohort covering the 
period 2012-2015. 
Highest educational attainment and occupation-based social class were used to 
attribute the SES to each individual, since they are among the main SES 
variables used in studies evaluating socioeconomic inequality [3].  
When education was used as proxy of SES the analysis was restricted to people 
aged 30-74 years as younger subjects may have not completed their educational 
course and the limited number of highly educated people at older ages would 
make the analysis of limited usefulness.  
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When occupation was used as proxy of SES, only the working population aged 
between 30 and 64 years on 1 January 2012 and with available data on 
occupation (73% of the working Italian population, i.e. the workers who filled in 
the long form of the census questionnaire) was considered in the analysis. 
Unemployed people and people older than 65 years were excluded since most 
of them had retired at that age.  
Absolute socioeconomic inequality was evaluated by computing the age-
standardized mortality rate (ASMR), whereas relative inequality was measured 
by estimating the mortality rate ratio (MRR) in strata of a given SES variable. 
The age-standardized mortality rate (ASMR), for each strata of the SES variable, 
was calculated as follows: 
∑ "#$%# ∗ '( ∗ 10,000,(-.           
where D denotes the number of deaths occurred in the period 2012-2015 in 
each age group (i), PY the person-years at risk and W the weights obtained 
from the 2013 European standard population [28].  
The MRR was estimated by fitting a multiplicative Poisson model, in which the 
random variable “number of deaths” (D) is assumed to follow a Poisson 
distribution D ∼ Pois (µ) with probability density function equal to: 
P(D=d) = 
012(45)	∙	59:!  
and the expected variance that equals the mean: 
E(D) = µ     Var(D) = µ 
In the standard Poisson model, the variance function is equal to µ, however, to 
verify if this assumption holds the over-dispersion parameter (<) was estimated 
from Pearson's =2> statistic, which is defined as: 
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=2> = ∑ (:#4	5#)?@AB(:#),(-.  = ∑ (:#4	5#)?C	5#,(-.  
Equating the Pearson's =2> statistic to its expectation and solving for < gives the 
estimate: 
< = DE?F42 
If < >1 there is indication of potential over-dispersion, therefore a quasi-Poisson 
model [29] was run in order to inflate the standard errors of the model estimates. 
This strategy leads to the same coefficient estimates as the standard Poisson 
model, but inference is adjusted for over-dispersion. In this type of model, the 
variance is assumed to be proportional to the mean: 
Var(D) = < µ 
The link function for these kinds of models is η = log(μ) and results in a log-linear 
relationship between the mean expected death count and the linear predictor: 
GHI	(µ(,K) = M + O(PQRS( + TKURUK + GHI	(VW(,K) 
Where i denotes the ith 5-year age category, k the kth category of a given SES 
variable and α, β and γ are the estimated parameters for intercept, age group and 
category of a given SES variable, respectively. The model was fitted separately 
for men and women. 
Person-years (PY) at risk for each 5-year age group and each category of a given 
SES variable were computed as: 
VWX,( = 	∑X-.Y ∑(-., (Z2X,( - Z1X,()    
where Z1X,( and Z2X,( represent, respectively, the starting date of the follow-up (1 
January 2012) and the end of the follow-up (date of death or date of censoring – 
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31 December 2015 for people alive on that date or the date of emigration for 
people who moved abroad) for the jth subject in the ith age category. 
Exponentiating the linear predictor gives a multiplicative model for the mean itself:  
µ(,K = \]^(_`a_#bcde#afghdhg) 	 ∙ 	VW(,K 
In this model, the exponentiated regression coefficient TK	represents the 
multiplicative effect of the SES variable on the mean death rate, therefore it can 
be considered an estimate of the mortality rate ratio (MRR).   
Beside the basic model, containing one SES variable at time, we fitted different 
models mutually adjusting for other SES variables, to evaluate the independent 
effect of education or occupation-based social class. 
However, the MRR does not provide a unique synthetic measure of inequality to 
be used for comparisons among the same population or among different 
population. To this aim two regression based indicators have been developed: 
the slope index of inequality (SII) and the relative index of inequalities (RII) 
[30,31]. These indicators take into account the relative socioeconomic position of 
groups in the population. It does so by regressing the mortality rate of SES groups 
on a very specific measure of their relative position: the proportion of the 
population that has a higher position in the social hierarchy, i.e. the 
socioeconomic rank X(k), scaled to take values between 0 (lowest) and 1 
(highest). The computation of the socioeconomic rank requires a SES variable 
that is ordinal and with a gradient linear relationship with mortality rate. Among 
the SES variables, we used the highest education attainment to compute the 
socioeconomic rank, since it has an ordinal scale and it yield a linear relationship 
with mortality rates. The computation of socioeconomic rank using occupation -
based social class was not possible since the frame of the classification do not 
imply an ordinal scale. 
The socioeconomic rank X(k) was calculated as follows: 
1. For each of the k ordered level of education (i = 1, . . . , k), let ci be the 
fraction of the population in class i or higher (ck+1 = 0). 
2. For each class i the social rank is obtained by computing the median social 
rank for that class xi = (ci + ci+1)/2  
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The RII was obtained from a multiplicative Poisson model, as described above, 
using the socioeconomic rank X(k) as predictor instead of the original SES variable 
[32].  
µ(,K = \]^(_`a_#bcde#afi(g)) 	 ∙ 	VW(,K 
Then the RII is given by: 
RII = exp(γ) 
Given that the SII is an absolute measure and the relationship between mortality 
and age is of undisputable exponential nature, its value strictly depends on the 
age structure of the population. Therefore, to account for this, the age-
standardized SII was obtained by fitting an additive Poisson model assuming that 
death counts (D) is Poisson distributed with mean satisfying a linear model [32]: 
µ(,K = Oj	PQRSj	VWj + T(k(K)PQRSjVWj,l 
The estimate of the SII is given by: 
SII =  ∑ '(,(-. T( 
Where Wi denotes the weights obtained by the 2013 European standard 
population.  
As for the previous models, in case of the dispersion parameter (Φ) was greater 
than 1 we inflated the estimate of the standard errors using a quasi-Poisson 
model and the delta method [32]. 
 
RII and SII express the magnitude of socioeconomic inequality in relative and 
absolute terms, respectively, by providing a unique estimate of the inequality that 
can be used for comparisons within the same population or between different 
populations. The resulting figures can be interpreted as the ratio (for RII) or 
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difference (for SII) of mortality rates between those at the bottom and those at 
the top of the social hierarchy.  
These indicators were computed to achieve the following aims:  
1. To detect the causes of death with the highest socioeconomic inequality 
both in absolute and relative terms; 
2. To evaluate differences in socioeconomic inequality across strata of 
marital status; 
3. To evaluate geographic differences in socioeconomic inequality within the 
country; 
4. To evaluate differences in socioeconomic inequality according to size and 
vulnerability index of the municipality of residence. 
Moreover, RII and SII were also computed to obtain national estimates of 
socioeconomic inequalities to be used for international comparisons.  
The analysis of variance (ANOVA) between nested models along with F test were 
used to verify the overall statistical significance of the interaction between SES 
variables and geographic area, marital status, size and quintiles of the 
vulnerability index of the municipality of residence. All tests were two-sided and 
a P values below .05 were considered statistically significant. 
The analysis was performed using R (R version 3.5.0 (2018-04-23)). The function 
“glm”  from the package “stats” was used to fit the multiplicative Poisson/quasi-
Poisson model, while the “glm2” function from the package “glm2” was used for 
fitting the additive models [33]. 
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4. RESULTS 
4.1 Socioeconomic status of the Italian population 
A total of 35,708,445 subjects aged between 30-74 were included in the study. 
The follow-up until 31 December 2015 resulted in 137,847,954 person-years at 
risk. Table 3 shows the distribution of the population according to sex, level of 
education and occupation-based social class. A subset of the population was 
used in the analysis of occupation-based social class which included 13,741,773 
working Italians aged between 30 and 64 years and a total of 54,116,521 person-
years at risk. 
Around 20% of the population aged 30-74 years did not have a middle school 
diploma and 14% were university graduates. Women were more likely to have a 
low level of education than men (22.6% had less than middle school education 
vs. 16.5% among men), while the percentage of university graduates was similar 
between sexes (14.8% among women vs. 13.1% among men).  
The largest occupation-based social class was routine non-manual (32.8%) 
followed by non-skilled manual (22.7%) and upper non-manual workers (20%). 
Skilled manual workers and self-employees exceeded 11%, while farmers were 
only a minority (less than 2%). The distribution according to occupation-based 
social class showed remarkable differences between sexes, with a higher 
percentage of women employed in routine non-manual worker activity (45.3% vs. 
23.7%), while only a minority of them were employed as skilled-manual workers 
or self-employees. The percentages of upper non-manual workers were not 
substantially different (20.7% among women and 19.4% among men). 
 
4.2 Education and premature mortality 
During the follow-up 573,335 deaths (357,046 among men and 216,289 among 
women) were registered in the age range 30-74 years.  
The ASMR from all causes showed a gradient relationship between education 
and mortality both in men and women. The ASMRs for men with no education or 
primary school, middle school, high school and university graduated were: 717.1, 
559.7, 460.6, and 356.3 deaths per 100,000 person-years, respectively. The 
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ASMRs for women with no education or primary school, middle school, high 
school and university graduated were: 354.8, 299.0, 266.1 and 237.2 deaths per 
100,000 person-years, respectively. Table 4 and Table 5 give the ASMRs for 
specific causes in men and women, respectively. 
Compared to men with the highest level of education (university graduates), the 
MRR from all causes was 1.30 (95% CI: 1.10-1.53) for men with high school 
diploma, 1.64 (95% CI: 1.40-1.92) for those with middle school diploma and 1.93 
(95% CI: 1.65-2.27) among those with no education or primary school certificate. 
Compared to women with the highest level of education (university graduates), 
the MRR from all causes was 1.14 (95% CI: 1.01- 1.29) for women with high 
school diploma, 1.31 (95% CI: 1.16- 1.48) for those with middle school diploma 
and 1.44 (95% CI: 1.28- 1.63) among those with no education or primary school 
certificate. 
Men with the lowest level of education had a higher risk of mortality from all the 
diseases considered in this study, with the only exception of skin cancer for which 
low education is associated with lower mortality (Table 6). 
Women with the lowest level of education had a higher risk of mortality from most 
of the diseases considered in this study, with the exception of colorectal, skin, 
lung, and bladder cancers and Hodgkin’s disease, leukemia and suicide for which 
there was no significant association. In contrast, women in the lowest level of 
education showed a reduced mortality from breast cancer (Table 7). 
 
4.3 Occupation-based social class and premature mortality 
During the follow-up 76,987 deaths (55,692 among men and 21,295 among 
women) were registered in the working population aged between 30 and 64 years 
at the beginning of the follow-up.  
Among men, non-skilled manual workers had the highest ASMR from all causes 
(229.1 deaths per 100,000 person-years). The ASMRs was lower among farmers 
(210.9 deaths per 100,000 person-years), skilled manual workers (196.2 deaths 
per 100,000 person-years), routine non-manual workers (178.7 deaths per 
10,000 person-years) and managers or professionals (142.6 deaths per 10,000 
person-years).  
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Among women, the ASMR from all causes was similar  among routine non-
manual, skilled and non-skilled manual workers (around 100 deaths per 100,000 
person-years), while it was lower among upper non-manual workers and farmers 
(95 deaths per 100,000 person-years) and slightly higher among self-employees 
(108 deaths per 100,000 person-years). 
Table 8 and Table 9 give the cause-specific AMRs by occupation-based social 
class in men and women, respectively. 
In men, all the other classes showed increased all-cause mortality as compared 
to upper non-manual workers. The MRR was 1.24 (95% CI: 1.18- 1.30) among 
routine non-manual workers, 1.31 (95% CI: 1.24- 1.38) among self-employees, 
1.48 (95% CI: 1.35- 1.63) among farmers, 1.37 (95% CI: 1.30- 1.45) among 
skilled manual workers and 1.63 (95% CI: 1.55- 1.71) among non-skilled manual 
workers.  
In women, all the other classes showed only a slight increased mortality as 
compared to upper non-manual workers, with the only exception of farmers who 
had similar mortality level. The MRR was 1.07 (95% CI: 1.02- 1.13) among 
Routine non-manual workers, 1.14 (95% CI: 1.06- 1.23) among self-employees, 
1.03 (95% CI: 0.89- 1.19) among farmers, 1.08 (95% CI: 0.98- 1.20) among 
skilled manual workers and 1.09 (95% CI: 1.03- 1.16) among non-skilled manual 
workers. 
Table 10 shows the MRRs from specific causes of death across occupation-
based social classes among men. As compared to upper non-manual workers 
the other categories had increased mortality from most of the causes considered 
in this study, with the exception of HIV (among farmers), colorectal (among 
farmer), prostate and kidney cancers, leukemia, dementia and suicide (among 
routine non-manual workers) for which mortality rates were not significantly 
different. In contrast, mortality from skin cancer was lower among all the other 
classes as compared with upper non-manual workers. 
Table 11 shows the MRRs from specific causes of death across occupation-
based social classes among women. Among women, the MRRs were around the 
unity or not significant for most of the causes and occupation-based classes. 
However, increased  mortality was observed for HIV (among routine non-manual 
workers), oesophageal  cancer (among self-employees and non-skilled manual 
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workers), stomach cancer (among routine non-manual workers, self-employees 
and non-skilled manual workers), laryngeal cancer (among self-employees), lung 
cancer (among routine non-manual workers, self-employees and skilled non-
manual workers), cervical cancer (among skilled and non-skilled manual 
workers), uterine cancer (among non-skilled manual workers), ischaemic heart 
disease (among self-employee and non-skilled manual workers), 
cerebrovascular diseases (among farmers and non-skilled manual workers), 
COPD (among non-skilled manual workers), chronic liver diseases (among non-
skilled manual workers), road traffic accidents (among non-skilled manual 
workers) and suicide (among farmers). Compared to upper non-manual workers, 
mortality from breast cancer was lower in routine non-manual workers, farmers, 
skilled and non-skilled manual workers. 
 
4.4 Independent effect of education and occupation-based social class on 
premature mortality 
Although, both education and occupation were demonstrated to be significant 
determinants of overall and cause-specific mortality, we tested, in the working 
population aged between 30 and 64 years, the independent effect of both SES 
variables in mutually adjusted models. 
When occupation-based social class was added to the model used to obtain the 
MRRs, the MRRs for all-cause mortality across educational levels reduced. The 
MRR for all causes changed from 1.29 to 1.19 among men with high school 
diploma, from 1.64 to 1.44 among men with middle school diploma and from 1.75 
to 1.51 among men with no education or primary school certificate. In women, the 
inclusion of occupation-based social class into the model did not change 
materially the MRRs. The unadjusted and occupation-adjusted MRRs were: 1.07 
and 1.05 among women with high school diploma, 1.14 and 1.11 among women 
with middle school diploma, 1.08 and 1.04 among women with no education or 
primary school certificate. 
Table 12 and Table 13 show the estimates of the MRRs by level of education 
unadjusted and adjusted for occupation-based social class. In men, the MRRs 
for people with no education, primary school or middle school diploma remained 
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considerably higher for most of the causes. In women, most of the associations 
were not statistically significant with only a few exceptions, such as increased 
mortality from HIV/AIDS and liver cancer among women with no education, 
primary or middle school diploma, ischaemic diseases among women with no 
education, primary, middle and high school diploma, cerebrovascular and chronic 
liver diseases among women with middle school diploma. The MRR remained 
below one for breast cancer in women with middle school diploma or no education 
or primary school certificate and for leukemia among women with no education 
or primary school certificate. 
Similarly, when level of education was added to the model used to obtain the 
MRRs, the MRRs for all-cause mortality across occupation-based social class 
reduced. In men, the MRR for all causes changed from 1.24 to 1.12 among 
routine non-manual workers, from 1.31 to 1.09 among self-employees, from 1.48 
to 1.21 among farmers and from 1.37 to 1.12 among skilled manual workers, from 
1.63 to 1.31 among non-skilled manual workers. In women, the inclusion of 
education into the model did not affect the MRR estimates. The unadjusted and 
education-adjusted MRRs were: 1.07 and 1.05 among routine non-manual 
workers, 1.14 and 1.11 among self-employees, 1.03 and 1.00 among farmers, 
1.08 and 1.04 among skilled, 1.09 and 1.05 among non-skilled manual workers.  
Table 14 and Table 15 show the estimates of the MRRs by occupation-based 
social class unadjusted and adjusted for level of education, using the upper non-
manual workers as reference. In men, the MRRs remained higher for most of the 
causes, including oral cancer among non-skilled manual workers, oesophageal 
cancer among farmers, skilled and non-skilled manual workers, stomach cancer 
among skilled and non-skilled manual workers, liver cancer among non-skilled 
manual workers, laryngeal cancer among non-skilled manual workers, lung 
cancer among routine non-manual workers, self-employees, skilled and non-
skilled manual workers, bladder cancer among skilled and non-skilled manual 
workers, diabetes among routine non-manual and non-skilled manual workers, 
ischaemic heart diseases among farmers and non-skilled manual workers, 
cerebrovascular diseases among non-skilled manual workers, pneumonia among 
farmers, COPD among non-skilled manual workers, chronic liver diseases among 
all the classes, road traffic accidents and suicide among self-employees, farmers 
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and non-skilled manual workers. In women, the MRR remained significantly 
higher only for stomach cancer among self-employees and non-skilled manual 
workers, cervical cancer among skilled and non-skilled manual workers, chronic 
liver diseases and suicide among farmers. The MRR for breast cancer remained 
below the unity among farmers, skilled and non-skilled manual workers. 
 
4.5 The causes of death with the highest socioeconomic inequality in 
premature mortality 
Table 16 gives the RII by causes of death, derived by regressing the 
socioeconomic rank based on education attainment on overall and cause-specific 
mortality rates. Relative socioeconomic inequality was larger in men for all-cause 
mortality (RII: 2.07, 95% CI: 1.81-2.37 in men and 1.51, 95% CI: 1.35-1.68 in 
women, P = .001). Significant higher inequality in men was also found for oral, 
oesophageal, colorectal, laryngeal, liver and bladder cancers, COPD, road traffic 
accidents and suicide, while inequality was significantly higher in women for 
diabetes. In men, the causes with high relative inequality (RII>2) were: HIV/AIDS, 
other infectious diseases, oral, esophageal, stomach, liver, laryngeal and lung 
cancers, diabetes, cerebrovascular diseases, pneumonia, COPD chronic liver 
diseases and road traffic accidents. In women, the causes with high relative 
inequality (RII>2) were: HIV/AIDS, other infectious diseases, stomach, liver, 
laryngeal and cervical cancers, diabetes, ischaemic and cerebrovascular 
diseases, pneumonia and chronic liver diseases. 
Figure 1 shows the causes of death ranked by relative inequality in men. And 
women separately. The five causes of death with the highest relative 
socioeconomic inequality were: laryngeal cancer (RII: 5.69), chronic liver disease 
(RII: 5.05), COPD (RII: 4.83), HIV (RII: 4.77) and oral cancer (RII: 3.52) in men 
and diabetes (RII: 5.75), HIV (4.33), chronic liver diseases (RII: 3.47), COPD (RII: 
2.81) and ischaemic heart diseases (RII: 2.52) in women. 
Table 17 gives the SII by causes of death, derived by regressing the 
socioeconomic rank based on education attainment on overall and cause-specific 
mortality rates. As expected, socioeconomic inequality in absolute terms was 
considerably higher in men than in women (SII: 373 vs. 113 deaths per 100,000 
person-years) due to the higher mortality in men. All neoplasms contributed to 
31 
 
 
38% of overall socioeconomic inequality in men and only 7% in women. In 
contrast, the contribution of all circulatory system diseases was higher among 
women than among men (38 vs. 23%). The causes of death with the highest 
absolute socioeconomic inequality were: lung cancer (15.5% of total inequality), 
ischemic heart diseases (9.4%), other circulatory diseases (4.8%), liver cancer 
(4.5%), chronic liver diseases (4.5%) and diabetes among men, and other 
circulatory system diseases (16.8%), ischemic heart diseases, diabetes (12.4%), 
cerebrovascular diseases (8.0%), chronic liver diseases (4.4%) and stomach 
cancer (4.4%)  among women (Figure 2). 
 
4.6 Marital status and socioeconomic inequality in premature mortality  
Figure 3 and Figure 4 show the RII estimated according to marital status for 
some selected causes of death among men and women, respectively.  
In men, socioeconomic inequality was significantly different across strata of 
marital status for all-cause mortality (P< .0001), all neoplasms (P< .0001), 
colorectal (P= .001), liver (P= .041), lung (P= .031) cancers, diabetes (P= .046) 
and all circulatory system diseases (P< .0001), whereas socioeconomic 
inequality for stomach (P= .947), prostate cancers (P= .130) and suicide (P= 
.404) were not significantly different across strata of marital status. 
Socioeconomic inequality was greater among singles and separated or divorced 
than married individuals for all-cause mortality (RIIs: 3.24, 2.58 and 1.80 among 
singles, separated/divorced and married men, respectively), all neoplasms (RII 
were: 2.23, 2.36 and 1.65 among singles, separated/divorced and married men, 
respectively), colorectal (RIIs were: 1.80, 1.61 and 1.26 among singles, 
separated/divorced and married men, respectively), liver (RII were: 3.65, 4.19 
and 2.42 among singles, separated/divorced and married men, respectively) and 
lung cancers (RIIs: 2.74, 3.30 and 2.27 among singles, separated/divorced and 
married men, respectively), diabetes (RIIs: 3.87, 3.80 and 2.88 among singles, 
separated/divorced and married men, respectively) and all circulatory system 
diseases (RIIs: 2.89, 2.33 and 1.73 among singles, separated/divorced and 
married men, respectively)  
In women, socioeconomic inequality was significantly different across strata of 
marital status for mortality from all causes (P< .0001), all neoplasms (P= .0003) 
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and lung cancer (P= .0005), whereas socioeconomic inequality in mortality from 
stomach (P= .518), colorectal (P= .207), liver (P= .537), breast cancers (P= .075), 
diabetes (P= .538) and suicide (P= .579) were not significantly different across 
strata of marital status. Socioeconomic inequality was significantly higher in 
singles as compared to married individuals for mortality from all causes (RIIs: 
2.71 among singles and 1.42 among married women) and circulatory system 
diseases (RIIs: 4.21 among singles and 2.36 among married women). RII values 
for mortality from all neoplasms indicated moderate socioeconomic inequality 
among singles (RII: 1.35) and separated or divorced women (RII: 1.26), whereas 
there was no evidence of inequality in married (RII: 1.07) and widowed women 
(RII: 0.98). Similar results were observed for mortality from lung cancer with RII 
values of 1.33 and 1.19 among singles and separated or divorced women.  
 
4.7 Geographic differences in socioeconomic inequality in premature 
mortality  
Figure 5 and Figure 6 show the RII estimated across geographic area of the 
country for some selected causes of death among men and women, respectively. 
In men, socioeconomic inequality in mortality from colorectal cancer was 
significantly different across geographic area of the country (P = .033) with lower 
RII values among men living in southern Italy as compared to those living in 
northern and central Italy (RIIs: 1.21, 1.45 and 1.40 in southern, central and 
northern Italy respectively). In contrast, there were no significant geographic 
differences in inequality for all-cause mortality (P= .839) and mortality from 
stomach (P= .103), liver (P= 0.198), lung (P= .793) and prostate cancers (P= 
.247), all circulatory system diseases (P = .417), diabetes (P= .708) and suicide 
(P= .896). 
In women, socioeconomic inequality was significantly different across geographic 
area of the country for all-cause mortality (P = .047), stomach cancer (P = .010), 
diabetes (P = .008) and all circulatory system diseases (P = .0001). 
Women living in southern Italy showed higher socioeconomic inequality for all-
cause mortality (RIIs: 1.65, 1.37, 1.42 in southern, central and northern Italy, 
respectively), mortality from all circulatory system diseases (RIIs: 2.73, 1.86, 2.01 
in southern, central and northern Italy, respectively), and diabetes (RIIs: 6.21, 
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4.32, 3.71 in southern, central and northern Italy, respectively) as compared to 
northern and central Italy. In contrast, socioeconomic inequality in mortality from 
stomach cancer was lower in southern as compared to the other area of the 
country (RIIs were: 1.62, 2.43, 2.56 in southern, central and northern Italy 
respectively). Inequality for all neoplasms (P= .629), colorectal (P= .779), liver 
(P= .265), lung (P= .245), breast cancers (P= .908) and suicide (P= .882) were 
not significant different across geographic area of the country. 
 
4.8 Size of the municipality of residence and socioeconomic inequality in 
premature mortality  
Figure 7 and Figure 8 show the RII estimated according to the size of the 
municipalities for some selected causes of death among men and women, 
respectively.  
In men, there were significant differences in socioeconomic inequality according 
to the size of the municipalities for all-cause mortality (P= .008) and mortality from 
all neoplasms (P=.001), stomach (P= .011), liver (P= .046), lung (P= .0002) 
cancers, diabetes (P= .002), all circulatory system diseases (P= .003). In 
contrast, there were no significant differences for colorectal (P= .121) and 
prostate (P= .998) cancers and suicide (P= .721). Socioeconomic inequality was 
higher in large municipality with 50,000 or more inhabitants. The RIIs for all-cause 
mortality were 1.88, 1.90, 2.03 and 2.42 in municipality with less than 2,000, 
2000-19,999, 20,000-49,999 and 50,000 or more inhabitants, respectively. 
Similar results were observed for mortality from all neoplasms (RIIs: 1.56, 1.62, 
1.76 and 2.03 in municipality with less than 2,000, 2000-19,999, 20,000-49,999 
and 50,000 or more inhabitants, respectively), liver (RIIs: 2.09, 2.29, 2.52 and 
3.44), lung (RIIs: 1.89, 2.10, 2.50 and 2.98) cancers, diabetes (RIIs: 2.58, 2.64, 
3.26 and 4.13) and all circulatory system diseases (RIIs: 1.77, 1.83, 1.82 and 
2.31). For mortality from stomach cancer, the smallest and the largest 
municipalities showed higher socioeconomic inequality (RIIs: 2.75, 2.01, 2.30 and 
2.75)  
In women, there were no significant differences according to the size of 
municipalities for all-cause mortality (P= .074) and for stomach (P= .089), 
colorectal (P= .267), liver (P= .688), lung (P= .412), breast (P= .243) cancers, all 
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circulatory system diseases (P= .0686) and suicide (P= .608), whereas 
socioeconomic inequality in mortality from diabetes was higher in municipalities 
with 50,000 or more inhabitants (RIIs were: 4.46, 4.73, 4.92 and 8.08 in 
municipalities with less than 2000, 2000-19,999, 20,000-49,999 and 50,000 or 
more inhabitants, respectively, P= .011). 
 
4.9 Social and material vulnerability of the municipality of residence and 
socioeconomic inequality in premature mortality  
Figure 9 and Figure 10 show the RII estimated according to the quintiles of the 
distribution of the vulnerability index of the municipality of residence for some 
selected causes of death among men and women, respectively.  
In men, there were no significant differences in socioeconomic mortality across 
fifths of the vulnerability index distribution for all-cause mortality (P= .986), 
stomach (P= .327), liver (P= .529), lung (P= .583), prostate (P= .835) cancers, 
diabetes (P= .164), all circulatory system diseases (P= .872) and suicide (P= 
.680). For mortality from colorectal cancer, socioeconomic inequality was higher 
in the 3rd and the 4th fifths of the distribution as compared to the other fifths (RII 
were: 1.26, 1.28, 1.45, 1.49 and 1.19 for the 1st,2nd ,3rd, 4th and 5th fifths of the 
vulnerability index distribution, respectively).  
In women, there were significant differences in in socioeconomic mortality across 
fifth of the vulnerability index distribution for all-cause mortality (P= .0401) and 
mortality from diabetes (P= .049), all circulatory diseases (P= .0004) and suicide 
(P= .029), whereas there were no significant differences for mortality from all 
neoplasms (P= .0783), stomach (P= .267), colorectal (P=.164), liver (P= .541), 
lung (P= .473) and breast (P= .905) cancers. Socioeconomic inequality in 
mortality from all causes and circulatory system diseases was higher among 
women living in municipalities with high values of the vulnerability index. The RIIs 
for all-cause mortality were: 1.34, 1.40, 1.43, 1.47 and 1.70 for the 1st,2nd ,3rd, 4th 
and 5th fifths of the vulnerability index distribution, respectively. The RIIs for 
mortality from all circulatory system diseases were: 1.90, 1.92, 2.02, 2.29 and 
2.90 for the 1st, 2nd, 3rd, 4th and 5th fifths of the vulnerability index distribution, 
respectively. Corresponding figures for diabetes were: 3.37, 4.33, 4.04, 5.36 and 
6.58. There was no evidence of inequality in mortality from suicide in all 
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municipalities with the only exception for those in the 3rd fifth of the vulnerability 
index distribution with an opposite relationship, i.e. higher mortality among 
women with high SES.  
 
4.10 Socioeconomic inequality in mortality: international comparisons. 
In the study by Mackenback et al.[7], aiming to evaluate socioeconomic inequality 
in 22 European countries, the RII was greater than 1 in all countries, indicating 
that, throughout Europe, mortality is higher among less-educated people. The 
magnitude of these inequalities varied substantially among countries. For 
example, in Sweden, the RII for men was less than 2, indicating that mortality 
among those with the least education is less than twice that among those with 
the most education; on the other hand, in Hungary, the Czech Republic, and 
Poland, the RII for men was 4 or higher, indicating that mortality differs by a factor 
of more than 4 between the lower and upper ends of the education scale. The 
smallest inequalities for both men and women were found in the Basque country 
of Spain, whereas the largest inequalities were found in the Czech Republic and 
Lithuania. Education-related inequalities in mortality was smaller than the 
average for Europe in all southern European populations included in that study 
and larger than average in most countries in the eastern and Baltic regions. 
For Italy, the RII was lower than 2 in men and lower than 1.5 in women. These 
estimates were derived from an urban, longitudinal, census-linked mortality study 
in the city of Turin having 4,873,109 person-years of follow-up and 50,621 deaths, 
collected between 1991 and 2001. The estimates of the present study of 2.07 in 
men and 1.51 in women, obtained a decade later, are slightly higher compared 
to those reported in that study.  
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5. DISCUSSION 
 
5.1 Main findings 
This study documented a high degree of socioeconomic inequality in premature 
mortality in Italy over a recent period between 2012 and 2015. Education and 
occupation, two proxies of SES, were proved to be major determinants of overall 
and cause-specific premature mortality in Italy. Being less educated and having 
a less prestigious job had a negative effect on premature mortality from a wide 
range of causes of death.  
The magnitude of the socioeconomic inequality varies according to sex and 
cause of death. Men showed higher socioeconomic inequality for all-cause 
mortality and for most of the causes considered in this study. In relative terms, 
the causes of death with the highest inequality were: laryngeal cancer, chronic 
liver diseases, COPD, HIV/AIDS among men, and diabetes, HIV/AIDS and 
chronic liver diseases among women. However, the contribution of some of these 
causes (i.e. laryngeal cancer and HIV/AIDS) to the overall socioeconomic 
inequality was only marginal. In fact, in absolute terms, lung cancer and 
circulatory system diseases in men, and circulatory system diseases and 
diabetes in women made the highest contribution to overall socioeconomic 
inequality.  
There were no substantial geographic differences in socioeconomic inequality in 
mortality from all causes and from specific causes in men, whereas 
socioeconomic inequality from circulatory system diseases and diabetes was 
considerably higher in women living in southern Italy compared to those living in 
the north and central part of the country. 
Socioeconomic inequality was more pronounced among singles, separated and 
divorced compared to married individuals, among those living in large 
municipalities, and among women living in municipalities with high social and 
material vulnerability. 
In addition, this study shows that education and occupation are not 
interchangeable as markers of SES but they are independent determinants of 
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premature mortality. However, education is a better proxy then occupation-based 
social class in evaluating socioeconomic inequality in mortality among Italian 
women. 
 
5.2 Study findings in the context of the existing knowledge 
In agreement with most European populations, both absolute and relative 
socioeconomic inequality for overall mortality in Italy is greater in men than in 
women [7]. Similarly, the sex difference in the contribution of cancer and 
circulatory system diseases to total socioeconomic inequality, reported in this 
study, was previously found in studies from Spain and France [34,35].  
The lower contribution of cancer among women depends on the specific pattern 
of association between socioeconomic position and breast and lung cancers in 
women (the most common cancer sites in women).  Breast cancer mortality, in 
fact, tends to be positively associated with education, with higher mortality among 
highly educated women [36]. This has been ascribed to the reproductive 
behaviours of highly educated women who were more likely to have the first 
childbirth at older ages [37]. However, a study [38] based on data from national 
mortality registers and censuses of 18 European populations in the 2000s 
suggests that this pattern of association is changing. In most populations, high 
education was associated with lower mortality rates among women 30-49 years 
old, while an inverse pattern was found in older women (50-74 years) showing 
positive association. That study included also data from an Italian census-based 
longitudinal study from the city of Turin that showed the same pattern of 
association. Our study found similar results, i.e. a positive association in the 
whole population aged 30-74 years, but a negative association in younger 
women. The most reliable explanation for this pattern of association is a better 
survival in the highly educated women, who are lately diagnosed at early stage 
[39]. 
With regard to lung cancer, a study [40] including 16 European populations 
observed a regional pattern in Europe with northern countries showing a similar 
association between men and women, i.e. higher mortality rates among people 
in lower social classes, while in the rest of Europe socioeconomic inequality was 
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much smaller or even inverse. In agreement with the results of the present study, 
for most European countries the contribution of lung cancer to total 
socioeconomic inequality was greater than 10% in men, whereas in women was 
less important with the only exception of Sweden, Norway and Denmark reporting 
a contribution between 5 and 15%. However, data from the urban areas of Turin, 
Madrid and Barcelona showed an inverse gradient with higher mortality among 
highly educated women. The results of the present study, obtained a decade 
later, are in agreement with this last finding and can be partially attributed to the 
higher prevalence of smoking in highly educated as compared to the less 
educated women [41]. Although, this inverse association is expected to mirror 
that of men in the next future as a consequence of the reduction of smokers 
among the highly educated young women [42].  
In addition, lung and colon cancers are more frequent in countries with high level 
of human development [43], as defined by life expectancy, education and gross 
national income. In high-income countries there is a decreasing mortality trend 
from these cancers limited to highly educated individuals [44]. In fact, individuals 
with high SES had a consistent advantage in term of treatment and survival 
compared to those in the low SES category [45,46]. The decreasing mortality rate 
from these cancer sites, observed in the highest level of education, might have 
contributed to eliminate the association previously found between high education 
and mortality from lung and colon cancers in women. 
Difference in smoking prevalence among levels of education may also explain 
the strong association between low SES and upper aero-digestive, bladder 
cancers and chronic lower respiratory diseases in men. Though, this last 
association can be affected by a confounding effect of occupational exposure to 
toxic chemicals [47], that has not been evaluated in the present study. 
A lower risk of melanoma was found among people with low SES. This is 
consistent with the hypothesis that a more regular sun exposure among 
individuals with low social class could protect against this cancer [48]. 
In the present study, ischaemic heart disease was among the major contributor 
to the overall socioeconomic inequality in both sexes, however, relative inequality 
was higher in women than in men. This is in line with the results of a study [49] 
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of 49 middle-aged (35-64 years old) cohorts from 15 European countries, which 
included also 4 cohorts from northern, one from central and one from southern 
Italy. In that study, 28-day case-fatality was the main determinant of 
socioeconomic inequality in mortality from coronary heart diseases (CHD) in men, 
while in women CHD incidence accounted for most of the disparity in CHD 
mortality. The relative inequality in CHD incidence was higher in women than in 
men in all countries, with women who lived in an area of northern Italy showing 
the highest socioeconomic inequality in relative terms. This disadvantage persists 
after adjusting for major baseline risk factors, such as HDL cholesterol, non-HDL 
cholesterol, systolic blood pressure, smoking and diabetes. However, differences 
in secondary prevention with worse control of risk factors in women affected by 
CHD may also play a role. Data from the EUROASPIRE IV cross-sectional survey 
(2012-2013) [50], including hospitalized patients for a first or recurrent coronary 
event from 24 European countries, showed a lower proportion of less educated 
women reaching the target for blood pressure, LDL-cholesterol, HbA1c, weight 
and physical activity as compared to men with the same level of education, 
whereas medication compliance was not different. In addition, psychosocial 
factors, such as depressive symptoms, ﬁnancial stress and living alone have 
been associated with ischaemic cardiovascular events and death in stable CHD 
patients [51]. Gender-differences in these factors should be further investigated, 
since they are expected to play a more relevant role in women.  
Although the mortality rate from diabetes in men almost doubled that in women, 
it ranked third among the major contributors in women, accounting around 10% 
of the social economic inequality, while in men its contribution was remarkably 
lower (5%). This difference was previously reported in the Spanish cohort where 
the RII and the contribution of diabetes to the overall socioeconomic inequality in 
women were twice those of men [34]. The diagnosis of diabetes has more 
deleterious effect in women than in men, in fact, the risk for fatal CHD in patients 
with diabetes compared with no diabetes is about 50% greater in women than in 
men. This difference is mostly attributable to a more unfavourable cardiovascular 
risk profile in women than in men along with differences in treatment of 
cardiovascular risk factors with women being less likely to be treated with 
antihypertensive drugs, statin and aspirin [52,53]. In fact, the lower mortality for 
40 
 
 
diabetes observed in people with low SES can be explained by both a reduced 
risk of developing type 2 diabetes [54] and reduced vascular complication rate, 
the main causes of death in diabetes patients. 
Chronic liver diseases were among the major contributors accounting for almost 
5% of the total socioeconomic inequality both in men and in women. The 
inequality for these diseases is likely due to the uneven distribution of the risk 
factors among the social strata, with viral hepatitis and alcohol abuse being more 
common in the lowest social stratum [55]. 
According to previous studies [34,56], AIDS is among the causes with the highest 
relative socioeconomic inequality both in men and in women. However, its 
contribution to the absolute inequality was only marginal over recent years in Italy. 
The higher socioeconomic inequality for all the external causes in men was 
expected and reported also in previous cohorts [34,57]. 
With regard to dementia and Alzheimer’s diseases, our findings are of particular 
interest, since the relationship between socioeconomic status and these diseases 
is still controversial [58,59]. For dementia and Alzheimer’s disease the relative 
socioeconomic inequality was similar between sexes. Although these causes 
accounted only for a marginal share of the socioeconomic inequality, our data 
suggest that studies investigating these populations should take into account the 
socioeconomic status since it is a relevant risk factor for mortality. Further studies 
are needed to detect the major determinants of these disparities. 
Less-educated men had a higher risk of dying from road traffic accidents, 
whereas less-educated women had a lower risk. A riskier behavior and a higher 
prevalence of high-risk occupations, such as driver, in less-educated men, and 
more time spent driving in highly educated women are among the possible 
explanations of this pattern of association. 
The specific contribution of modifiable behaviors (cigarette smoking, alcohol 
consumption, unhealthy diet and sedentary) to SES differences in mortality had 
received considerable attention. However, the contribution of behavior factors is 
difficult to quantify because its distribution across SES classes is different among 
the population studied and is expected to change over the time as a consequence 
of replacement of unhealthy behaviors towards more healthy and social 
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acceptable behaviors [60]. Several studies suggested that modifiable behaviors 
explain from 15 to 75% of SES difference in mortality [14]. However, when 
behavior factors are treated as time-varying variables, the estimate becomes 
more consistent. A study based on data from the British Whitehall II cohort [61], 
found that 4 behaviors (smoking, alcohol consumption, diet and physical activity) 
explained 70% of the difference in occupational mortality and a recent analysis 
of the Health and Retirement Study (HRS) [62] using a composite SES index 
found that 3 behaviors (smoking, alcohol consumption and physical activity) 
explained 68% of SES difference in mortality. When major behavioral risk factor 
are taking into account the excessive risk of overall, cardiovascular and cancer 
mortality among subjects with low SES diminishes but does not disappear [63–
65]. 
Psychosocial factors were not evaluated in the previous mentioned studies, 
however, they are thought to be the unmeasured risk factors accounting for the 
unexplained difference in inequalities among SES levels. Stress, depression, 
hopelessness, financial difficulties, lack of social support and social networking, 
and low job control are more prevalent in people with low socioeconomic position 
and they are all factors associated with high mortality [66–68].  
The protective effect of being married against the socioeconomic inequality, 
found in the present study, is consistent with previous studies, showing that 
married people have better health than their unmarried counterparts [69–72]. The 
proposed reasons for the beneficial effect of  being married includes having more 
material resource, less risky behaviors, less psychological stress and stronger 
social support and social networks, resulting in a healthier lifestyle and  a more 
awareness of the own health status [73].  
 
5.3 Strengths and limitations 
This is one of the largest cohorts ever used to evaluate socioeconomic inequality 
in mortality, which provide precise estimates also for the less common causes of 
death. Thus, since there are no national data so far, it provides unique and 
representative data to be used for international comparisons. 
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The estimate of the socioeconomic inequality in absolute terms is of particular 
interest for the public health perspective since it provides a measure of the global 
impact of the socioeconomic disparities and the amount of excess mortality that 
could be avoided through social and political interventions. In fact, through the 
calculation of the SII, we quantified the share of socioeconomic inequality 
attributable to each specific causes of death. This measure results from the 
combined effect of the relative difference between the lowest and the highest 
social stratum, and the mortality rate for the specific disease – the higher the 
relative difference and/or the mortality rate, the higher will be the absolute 
inequality.  
The study has also some limitations. The main limitations may be ascribed to the 
quality of death certification that may be affected by low specificity and 
misclassification of some causes. For example, some cervical cancers may have 
been coded in the group of cancers of other unspecified part of the uterus, or a 
specific diagnosis was not available for a share of death certificates reporting 
unspecified circulatory diseases. Underreporting probably affected also the 
estimates for diabetes, dementia and Alzheimer. 
We could not consider the job loss, occupational mobility and professional career 
since data on occupation were collected only once at census. Thus, some 
individuals may have lost or changed their job over the follow-up, although, most 
job changes were likely within the same or similar EGP category. In addition, 
people experiencing a favourable occupational move have a reduced risk of 
mortality as compared to their counterparts who remained in their job [74]. 
However, this limitation is unlikely to have affected our estimates, as occupational 
data were collected quite close to the event as the study covered all deaths 
observed over a 4-year period. In addition, we could not evaluate the contribution 
of lifestyle risk factors on the socioeconomic disparities in mortalities since this 
information was not collected in the census. 
Finally, reverse causation partly contributes to socioeconomic inequality [75]. In 
fact, subjects with physical or psychologic/psychiatric diseases are likely to have 
a lower SES and a high mortality rate due to their underlying conditions. The 
amount of inequality explained by reverse causation is difficult to quantify, but it 
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may be more relevant in egalitarian societies, which offer similar opportunities to 
their populations. 
 
5.4 Conclusions 
Socioeconomic inequality in premature mortality is still a major public health 
problem in Italy. It is more pronounced among some groups of the population, 
such as singles, separated and divorced individuals, those living in large 
municipalities, and women living in southern Italy or in municipalities with high 
social and material vulnerability.  
There is a high degree of socioeconomic inequality for a wide range of causes of 
death, however, lung cancer (in men), circulatory system diseases (in both sexes) 
and diabetes (in women) are the major contributors to the absolute 
socioeconomic inequality in Italy. 
Urgent and specific interventions should therefore be planned to reduce the 
unfavourable gap in the distribution across socioeconomic strata of lifestyle risk 
factors, access to early diagnosis, monitoring and effective treatment for these 
diseases. 
 
5.5 Implications 
The successful linkage of national databases allowed, for the first time, to provide 
a comprehensive picture of socioeconomic inequality in Italy. The findings of this 
study will have important implications for planning policies to reduce the existing 
disparities in mortality in Italy. Our data can be used by policy makers to detect 
potential areas of intervention toward specific groups of the population in order to 
plan successful awareness campaigns, and more effective health and social 
security systems.  
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8. TABLES 
Table 1. List of the variables retrieved from the administrative databases 
Database Variables Levels Data availability 
2011 census Tax code - All individuals 
 Date of birth - All individuals 
 Sex Male 
Female 
All individuals 
 Municipality of 
residence 
8092 municipalities All individuals 
 Marital status Single 
Married 
Separated but still legally married 
Divorced 
Widowed 
All individuals 
 Educational attainment None  
Primary school 
Middle school 
High school 
University 
All individuals 
 Employment status Employed 
Looking for the first employment 
Unemployed 
Retired 
Student 
Housewife 
Other conditions 
All individuals 
 Occupation Non-skilled manual work 
Personnel working in 
manufacturing, machinery, 
assembly lines or drivers 
Skilled manual work 
Agriculture and farming 
Sales and service work 
Clerical work 
Medium-qualified technical, 
administrative, sport or artistic 
activities 
Highly-qualified activities including 
management, intellectual, 
scientific and artistic activities 
Management of private or public 
companies 
Armed forces 
A sample the census  
population (see section 3.3) 
 Type of job Employee 
Term-contract worker 
Casual worker 
Entrepreneur 
Professional; 
Self-employee 
Member of a cooperative  
Family worker 
A sample of the census 
population (see section 3.3) 
Mortality 
registry 
Tax code - All individuals 
 Date of deaths - All individuals 
 Cause of death 4-digit code of the International 
Classification of Diseases (ICD), 
10th Revision 
All individuals 
Registry of 
residents 
Tax code - All individuals 
 Date of 
immigration/emigration 
- All individuals 
 Type of transfer Immigration 
Emigration 
All individuals 
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Table 2. Scheme used to convert the questions of the Italian census questionnaire into the 
Erikson-Goldthorpe (EGP) classification. 
EGP category Census Question 1  (Type of occupation) 
Census Question 2  
(Type of job) 
ISCO-08  
Major Group 
1 Upper non-manual 
workers 
7 Medium-qualified technical, 
administrative, sport or artistic 
activities 
5 Professional 2 Professionals 
 8 Highly-qualified activities 
including management, 
intellectual, scientific and 
artistic activities  
1 Employee 
2 Term-contract worker 
3 Casual worker 
5 Professional 
7 Member of a cooperative 
2 Professionals 
 9 Management of private or 
public companies  
1 Employee 
2 Term-contract worker 
3 Casual worker 
4 Entrepreneur 
7 Member of a cooperative 
1 Managers 
2 Routine non-manual 
workers 
5 Sales and service work 1 Employee 
2 Term-contract worker 
3 Casual worker 
7 Member of a cooperative 
8 Family worker 
5 Services and Sales 
Workers 
 6 Clerical work 1 Employee 
2 Term-contract worker 
3 Casual worker 
4 Clerical Support 
Workers 
 7 Medium-qualified technical, 
administrative, sport or artistic 
activities 
1 Employee 
2 Term-contract worker 
3 Casual worker 
7 Member of a cooperative 
3 Technicians and 
Associate Professionals 
3 Self-employees 1 Non-skilled manual work 6 Self-employee 
 
- 
 2 Personnel working in 
manufacturing, machinery, 
assembly lines or drivers 
6 Self-employee 
 
- 
 3 Skilled manual work 6 Self-employee 
 
- 
 5 Sales and service work 6 Self-employee - 
 7 Medium-qualified technical, 
administrative, sport or artistic 
activities 
6 Self-employee - 
 9 Management of private or 
public companies 
6 Self-employee - 
4 Farmers 4 Agriculture and farming 1 Employee 
2 Term-contract worker 
3 Casual worker 
6 Self-employee 
7 Member of a cooperative 
8 Family worker 
6 Skilled Agricultural, 
Forestry and Fishery 
Workers 
5 Skilled manual workers 3 Skilled manual work 1 Employee 
2 Term-contract worker 
3 Casual worker 
7 Member of a cooperative 
8 Family worker 
7 Craft and Related 
Trades Workers 
6 Non-skilled manual 
workers 
1 Non-skilled manual work 1 Employee 
2 Term-contract worker 
3 Casual worker 
8 Family worker 
9 Elementary 
Occupations 
 2 Personnel working in 
manufacturing, machinery, 
assembly lines or drivers 
1 Employee 
2 Term-contract worker 
3 Casual worker 
7 Member of a cooperative 
8 Family worker 
8 Plant and Machine 
Operators and 
Assemblers  
 EGP: Erikson-Goldthorpe; ISCO-08: International Standard Classification of Occupations 2008. 
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Table 3. Population according to level of education and occupation-based social class by sex 
 Men Women All sexes 
Men 
(%) 
Women 
(%) 
All sexes 
(%) 
Level of education a       
No education/Primary school 2869033 4140476 7009509 16.5 22.6 19.6 
Middle school 6215192 5366642 11581834 35.7 29.3 32.4 
High school 6048594 6086720 12135314 34.7 33.3 34.0 
University 2281829 2699959 4981788 13.1 14.8 14.0 
All educational levels  17414648 18293797 35708445 100 100 100 
Occupation-based social class b       
Upper non-manual worker 1545944 1198052 2743996 19.4 20.7 20.0 
Routine non-manual worker 1885565 2616512 4502077 23.7 45.3 32.8 
Self-employee 1170683 423205 1593888 14.7 7.3 11.6 
Farmers 178039 79461 257500 2.2 1.4 1.9 
Skilled manual worker 1270457 250852 1521309 16.0 4.3 11.1 
Non-skilled manual worker 1912286 1210717 3123003 24.0 21.0 22.7 
All occupation-based social 
classes  
7962974 5778799 13741773 100 100 
100 
a All individuals aged between 30 and 74 years of age on 1 January 2012 
b Working Italian population aged between 30 and 64 years of age on 1 January 2012 with available data on occupation 
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Table 4. Deaths and age-standardized mortality rates (ASMRs) by level of education, men, period 2012-2015. 
 Deaths 
Age-standardized mortality rate per 100,000 person-years 
(ASMR) 
 
No education/ 
Primary 
school 
Middle 
school 
High 
school University 
No education/ 
Primary school Middle school High school University 
All deaths 136696 117434 79034 23882 717.1 559.7 460.6 356.3 
HIV/AIDS (B20-B24) 345 950 383 112 4.5 3.5 1.6 1.3 
Other infectious and parasitic diseases (rest of A00-B99) 2764 2596 1365 444 16.4 12.0 8.1 6.8 
All neoplasms (C00-D48) 63909 54805 37815 11779 307.8 266.3 225.8 177.3 
Cancer of buccal cavity, pharynx (C00-C14) 1826 1693 958 256 11.4 7.5 5.2 3.7 
Cancer of oesophagus (C15) 1112 1019 664 184 5.9 4.7 3.7 2.7 
Cancer of stomach (C16) 3872 3182 2005 568 18.4 15.1 11.5 8.2 
Cancer of colon-rectum (C18-C21) 5886 5223 4019 1363 27.4 25.4 23.8 20.4 
Cancer of liver (C22) 5123 4526 2487 668 26.6 21.4 15.1 10.4 
Cancer of larynx (C32) 1286 886 428 90 6.9 4.1 2.5 1.4 
Cancer of trachea, bronchus and lung (C33-C34) 19760 15112 9296 2605 92.9 74.7 57.6 40.6 
Melanoma (C43) 555 782 845 319 3.0 3.6 4.4 4.3 
Cancer of prostate (C61) 2463 1708 1247 496 9.6 9.3 8.6 8.2 
Cancer of bladder (C67) 2173 1697 1065 301 9.5 8.8 6.9 4.9 
Cancer of kidney and other urinary organs except bladder (C64-C66, 
C68) 
1688 1640 1363 406 7.8 8.0 8.0 5.9 
Hodgkin’s disease (C81) 132 156 129 42 0.7 0.7 0.6 0.5 
Leukemia (C91-C95) 1689 1676 1263 446 8.2 8.2 7.5 6.7 
Other neoplasms (rest of C00-D48) 16160 15310 11856 3978 78.2 74.1 69.4 58.6 
Diabetes Mellitus (E10-E14) 5131 3274 2014 541 24.4 16.2 12.6 8.5 
Dementia and Alzheimer’s diseases (F01, F03, G30) 1504 794 561 179 5.6 4.5 4.1 3.2 
All circulatory system diseases (I00-I99) 34011 27705 19192 5842 169.5 133.7 113.6 89.0 
Ischaemic heart disease (I20-I25) 14661 12666 8933 2549 72.5 60.9 52.5 38.9 
Cerebrovascular disease (I60-I69) 6898 4788 3262 1012 32.4 24.0 20.2 16.0 
Other circulatory system diseases (rest of I00-I99) 12452 10251 6997 2281 64.6 48.8 40.9 34.1 
All respiratory system diseases (J00-J99) 5102 2657 1533 395 23.9 13.9 10.3 6.5 
Pneumonia/influenza (J10-J18) 1147 734 502 161 6.2 3.7 3.3 2.6 
COPD (J40-J44, J47) 3838 1829 969 217 17.0 9.7 6.6 3.7 
Other respiratory system diseases (rest of J00-J99) 117 94 62 17 0.7 0.4 0.3 0.2 
Chronic liver diseases (K70, K74) 3317 3159 1561 338 23.0 13.6 8.4 5.0 
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 Deaths 
Age-standardized mortality rate per 100,000 person-years 
(ASMR) 
 
No education/ 
Primary 
school 
Middle 
school 
High 
school University 
No education/ 
Primary school Middle school High school University 
Symptoms and ill-defined conditions (R00-R99) 1266 1700 1152 332 11.2 7.2 5.5 4.4 
All external causes (V01-Y98) 5239 8618 6098 1752 42.2 35.9 27.5 21.6 
Road traffic accidents (V01-V89, Y85) 1201 2343 1729 442 11.0 9.6 7.5 5.3 
Suicide (X60-X84, Y87.0) 1557 3175 2486 764 12.8 12.9 10.6 8.9 
Other external causes (rest of V01-Y98) 2481 3100 1883 546 18.4 13.4 9.3 7.5 
All other causes of death (not listed above) 2419 2061 1187 302 14.9 9.5 6.7 4.5 
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Table 5. Deaths and age-standardized mortality rates (ASMRs) by level of education, women, period 2012-2015. 
 Deaths Age-standardized mortality rate per 100,000 person-years 
(ASMR) 
 
 
No education/ 
Primary 
school 
Middle 
school 
High 
school 
University No education/ 
Primary school 
Middle school High school University 
All deaths 101821 56071 43529 14868 354.8 299.0 266.1 237.2 
HIV/AIDS (B20-B24) 76 252 128 24 0.8 1.0 0.5 0.2 
Other infectious and parasitic diseases (rest of A00-B99) 2659 1128 725 219 8.9 6.3 4.8 4.1 
All neoplasms (C00-D48) 48745 32865 27549 9914 168.8 171.7 162.9 151.9 
Cancer of buccal cavity, pharynx (C00-C14) 625 452 324 99 2.4 2.3 1.9 1.6 
Cancer of oesophagus (C15) 288 206 149 46 1.1 1.1 1.0 0.8 
Cancer of stomach (C16) 2451 1393 937 278 8.5 7.1 5.3 3.9 
Cancer of colon-rectum (C18-C21) 4706 2972 2465 894 15.6 15.7 15.2 14.2 
Cancer of liver (C22) 2281 986 638 217 7.0 5.4 4.3 3.9 
Cancer of larynx (C32) 136 93 59 16 0.5 0.5 0.4 0.4 
Cancer of trachea, bronchus and lung (C33-C34) 6557 5314 4207 1434 23.7 28.0 26.3 24.2 
Melanoma (C43) 469 464 464 178 1.8 2.3 2.3 2.2 
Cancer of breast (C50) 7585 6529 6485 2491 30.1 32.4 34.2 34.0 
Cancer of cervix uteri (C53) 348 342 281 84 2.0 1.6 1.3 1.0 
Cancer of other parts of uterus (C54-C55) 2065 1237 970 338 7.4 6.4 5.8 5.1 
Cancer of bladder (C67) 526 303 217 78 1.6 1.7 1.6 1.3 
Cancer of kidney and other urinary organs except bladder (C64-C66, 
C68) 
882 516 421 132 2.6 2.8 2.6 2.1 
Hodgkin’s disease (C81) 111 73 79 35 0.4 0.4 0.4 0.4 
Leukemia (C91-C95) 1475 887 726 287 4.7 4.8 4.5 4.2 
Other neoplasms (rest of C00-D48) 18240 11098 9127 3307 59.2 59.2 55.7 52.7 
Diabetes Mellitus (E10-E14) 4459 1203 643 199 13.7 6.8 4.6 4.0 
Dementia and Alzheimer’s diseases (F01, F03, G30) 1862 599 372 118 4.5 3.9 3.2 2.9 
All circulatory system diseases (I00-I99) 23456 9340 6368 1912 73.4 52.3 43.4 35.7 
Ischaemic heart disease (I20-I25) 7223 2797 1838 512 21.9 15.7 12.9 10.0 
Cerebrovascular disease (I60-I69) 6169 2563 1776 605 19.3 14.3 11.9 11.2 
Other circulatory system diseases (rest of I00-I99) 10064 3980 2754 795 32.2 22.3 18.6 14.5 
All respiratory system diseases (J00-J99) 2793 1151 735 207 9.7 6.7 5.3 4.3 
Pneumonia/influenza (J10-J18) 795 326 216 58 3.1 1.8 1.5 1.1 
COPD (J40-J44, J47) 1845 739 463 136 5.6 4.4 3.6 2.9 
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 Deaths Age-standardized mortality rate per 100,000 person-years 
(ASMR) 
 
 
No education/ 
Primary 
school 
Middle 
school 
High 
school 
University No education/ 
Primary school 
Middle school High school University 
Other respiratory system diseases (rest of J00-J99) 153 86 56 13 1.0 0.5 0.3 0.2 
Chronic liver diseases (K70, K74) 1851 915 533 135 7.0 4.7 3.3 2.2 
Symptoms and ill-defined conditions (R00-R99) 770 481 419 170 3.7 2.4 2.3 2.3 
All external causes (V01-Y98) 2345 1970 1796 736 10.1 9.8 8.8 8.5 
Road traffic accidents (V01-V89, Y85) 435 425 376 167 2.0 2.1 1.8 1.8 
Suicide (X60-X84, Y87.0) 530 750 830 331 3.0 3.5 3.6 3.4 
Other external causes (rest of V01-Y98) 1380 795 590 238 5.1 4.2 3.4 3.4 
All other causes of death (not listed above) 1663 776 488 131 6.7 4.2 3.0 2.1 
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Table 6 Mortality rate ratios and corresponding 95% confidence intervals by level of education, men, period 2012-2015. 
 High school Middle school No education/Primary school 
All deaths 1.30 (1.10-1.53) 1.64 (1.40-1.92) 1.93 (1.65-2.27) 
HIV/AIDS (B20-B24) 1.23 (0.76-1.98) 2.80 (1.80-4.37) 3.06 (1.87-5.02) 
Other infectious and parasitic diseases (rest of A00-B99) 1.20 (0.82-1.74) 1.93 (1.35-2.75) 2.20 (1.54-3.16) 
All neoplasms (C00-D48) 1.27 (1.14-1.42) 1.54 (1.39-1.71) 1.71 (1.54-1.90) 
Cancer of buccal cavity, pharynx (C00-C14) 1.44 (1.04-1.98) 2.19 (1.61-2.98) 2.99 (2.19-4.07) 
Cancer of oesophagus (C15) 1.41 (1.15-1.72) 1.83 (1.51-2.22) 2.18 (1.79-2.66) 
Cancer of stomach (C16) 1.39 (1.23-1.56) 1.86 (1.66-2.08) 2.26 (2.01-2.53) 
Cancer of colon-rectum (C18-C21) 1.17 (1.10-1.25) 1.27 (1.19-1.35) 1.35 (1.26-1.43) 
Cancer of liver (C22) 1.46 (1.08-1.98) 2.22 (1.66-2.97) 2.51 (1.88-3.36) 
Cancer of larynx (C32) 1.85 (1.31-2.62) 3.25 (2.33-4.52) 5.10 (3.67-7.08) 
Cancer of trachea, bronchus and lung (C33-C34) 1.43 (1.20-1.70) 1.92 (1.62-2.26) 2.27 (1.92-2.67) 
Melanoma (C43) 1.02 (0.90-1.16) 0.82 (0.72-0.94) 0.70 (0.61-0.81) 
Cancer of prostate (C61) 1.04 (0.94-1.15) 1.12 (1.02-1.24) 1.16 (1.05-1.28) 
Cancer of bladder (C67) 1.43 (1.18-1.74) 1.85 (1.54-2.23) 1.92 (1.60-2.31) 
Cancer of kidney and other urinary organs except bladder (C64-C66, C68) 1.33 (1.19-1.49) 1.34 (1.20-1.49) 1.31 (1.18-1.47) 
Hodgkin’s disease (C81) 1.19 (0.84-1.68) 1.30 (0.93-1.83) 1.44 (1.01-2.07) 
Leukemia (C91-C95) 1.13 (1.00-1.27) 1.26 (1.12-1.41) 1.20 (1.06-1.34) 
Other neoplasms (rest of C00-D48) 1.18 (1.10-1.27) 1.28 (1.19-1.37) 1.31 (1.22-1.40) 
Diabetes Mellitus (E10-E14) 1.48 (1.17-1.89) 1.99 (1.58-2.51) 2.82 (2.24-3.53) 
Dementia and Alzheimer’s diseases (F01, F03, G30) 1.32 (1.10-1.57) 1.44 (1.21-1.70) 1.75 (1.48-2.06) 
All circulatory system diseases (I00-I99) 1.30 (1.12-1.50) 1.57 (1.36-1.81) 1.86 (1.62-2.14) 
Ischaemic heart disease (I20-I25) 1.38 (1.21-1.58) 1.64 (1.44-1.87) 1.85 (1.62-2.10) 
Cerebrovascular disease (I60-I69) 1.29 (1.09-1.53) 1.56 (1.33-1.84) 1.97 (1.68-2.32) 
Other circulatory system diseases (rest of I00-I99) 1.21 (1.02-1.42) 1.50 (1.28-1.75) 1.83 (1.56-2.14) 
All respiratory system diseases (J00-J99) 1.57 (1.06-2.32) 2.21 (1.52-3.22) 3.42 (2.37-4.94) 
Pneumonia/influenza (J10-J18) 1.25 (0.74-2.09) 1.51 (0.92-2.48) 2.05 (1.26-3.34) 
COPD (J40-J44, J47) 1.82 (1.19-2.80) 2.76 (1.83-4.16) 4.44 (2.98-6.64) 
Other respiratory system diseases (rest of J00-J99) 1.41 (0.82-2.41) 1.85 (1.10-3.11) 2.71 (1.61-4.56) 
Chronic liver diseases (K70, K74) 1.75 (1.12-2.74) 3.09 (2.01-4.73) 4.48 (2.91-6.90) 
Symptoms and ill-defined conditions (R00-R99) 1.31 (0.97-1.78) 1.79 (1.33-2.41) 2.27 (1.66-3.11) 
All external causes (V01-Y98) 1.31 (1.15-1.49) 1.76 (1.55-1.99) 2.03 (1.78-2.33) 
Road traffic accidents (V01-V89, Y85) 1.47 (1.24-1.75) 1.95 (1.64-2.31) 2.21 (1.83-2.67) 
Suicide (X60-X84, Y87.0) 1.22 (1.09-1.36) 1.48 (1.32-1.65) 1.56 (1.38-1.77) 
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Other external causes (rest of V01-Y98) 1.31 (1.01-1.71) 2.00 (1.55-2.57) 2.48 (1.90-3.24) 
All other causes of death (not listed above) 1.52 (1.07-2.17) 2.28 (1.62-3.21) 3.10 (2.20-4.37) 
Reference category: University 
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Table 7. Mortality rate ratios and 95% confidence intervals by level of education, women, period 2012-2015. 
 High school Middle school No education/Primary school 
All deaths 1.14 (1.01- 1.29) 1.31 (1.16- 1.48) 1.44 (1.28- 1.63) 
HIV/AIDS (B20-B24) 2.15 (1.24- 3.74) 4.72 (2.77- 8.04) 3.33 (1.82- 6.09) 
Other infectious and parasitic diseases (rest of A00-B99) 1.28 (0.93- 1.77) 1.73 (1.28- 2.36) 2.20 (1.63- 2.97) 
All neoplasms (C00-D48) 1.08 (1.01- 1.17) 1.16 (1.08- 1.25) 1.09 (1.02- 1.17) 
Cancer of buccal cavity, pharynx (C00-C14) 1.29 (0.92- 1.81) 1.65 (1.19- 2.29) 1.59 (1.14- 2.20) 
Cancer of oesophagus (C15) 1.24 (0.84- 1.84) 1.49 (1.02- 2.19) 1.21 (0.83- 1.78) 
Cancer of stomach (C16) 1.32 (1.13- 1.54) 1.79 (1.54- 2.08) 2.09 (1.80- 2.42) 
Cancer of colon-rectum (C18-C21) 1.07 (0.95- 1.19) 1.13 (1.02- 1.26) 1.08 (0.97- 1.21) 
Cancer of liver (C22) 1.13 (0.89- 1.43) 1.49 (1.19- 1.87) 1.85 (1.49- 2.31) 
Cancer of larynx (C32) 1.41 (0.69- 2.88) 1.93 (0.97- 3.84) 1.76 (0.89- 3.49) 
Cancer of trachea, bronchus and lung (C33-C34) 1.13 (0.91- 1.40) 1.25 (1.01- 1.53) 0.94 (0.76- 1.15) 
Melanoma (C43) 1.06 (0.89- 1.26) 1.04 (0.87- 1.24) 0.86 (0.71- 1.03) 
Cancer of breast (C50) 1.02 (0.96- 1.09) 0.97 (0.91- 1.03) 0.86 (0.80- 0.92) 
Cancer of cervix uteri (C53) 1.39 (1.03- 1.87) 1.78 (1.32- 2.38) 2.09 (1.54- 2.85) 
Cancer of other parts of uterus (C54-C55) 1.12 (0.97- 1.30) 1.28 (1.11- 1.47) 1.39 (1.21- 1.60) 
Cancer of bladder (C67) 1.07 (0.81- 1.40) 1.24 (0.95- 1.61) 1.10 (0.85- 1.42) 
Cancer of kidney and other urinary organs except bladder (C64-C66, C68) 1.23 (1.01- 1.50) 1.30 (1.07- 1.57) 1.25 (1.04- 1.51) 
Hodgkin’s disease (C81) 0.96 (0.64- 1.43) 0.91 (0.60- 1.36) 1.11 (0.73- 1.69) 
Leukemia (C91-C95) 1.01 (0.85- 1.19) 1.11 (0.94- 1.31) 1.09 (0.92- 1.28) 
Other neoplasms (rest of C00-D48) 1.07 (1.01- 1.15) 1.15 (1.08- 1.23) 1.13 (1.06- 1.20) 
Diabetes Mellitus (E10-E14) 1.23 (0.86- 1.78) 1.94 (1.37- 2.74) 3.63 (2.60- 5.05) 
Dementia and Alzheimer’s diseases (F01, F03, G30) 1.16 (0.93- 1.44) 1.41 (1.15- 1.74) 1.64 (1.34- 1.99) 
All circulatory system diseases (I00-I99) 1.28 (1.05- 1.56) 1.61 (1.33- 1.95) 2.10 (1.75- 2.53) 
Ischaemic heart disease (I20-I25) 1.37 (1.08- 1.74) 1.76 (1.40- 2.21) 2.30 (1.84- 2.88) 
Cerebrovascular disease (I60-I69) 1.12 (0.93- 1.36) 1.39 (1.16- 1.68) 1.74 (1.45- 2.08) 
Other circulatory system diseases (rest of I00-I99) 1.34 (1.08- 1.67) 1.68 (1.36- 2.08) 2.26 (1.84- 2.77) 
All respiratory system diseases (J00-J99) 1.36 (0.80- 2.33) 1.79 (1.07- 3.00) 2.15 (1.30- 3.55) 
Pneumonia/influenza (J10-J18) 1.45 (0.82- 2.58) 1.93 (1.11- 3.36) 2.62 (1.52- 4.50) 
COPD (J40-J44, J47) 1.28 (0.78- 2.12) 1.66 (1.03- 2.69) 1.88 (1.18- 3.00) 
Other respiratory system diseases (rest of J00-J99) 1.77 (0.55- 5.67) 2.63 (0.85- 8.15) 3.44 (1.11-10.70) 
Chronic liver diseases (K70, K74) 1.52 (1.09- 2.11) 2.36 (1.72- 3.24) 3.17 (2.32- 4.33) 
Symptoms and ill-defined conditions (R00-R99) 1.01 (0.73- 1.40) 1.15 (0.83- 1.59) 1.45 (1.05- 2.01) 
All external causes (V01-Y98) 1.02 (0.93- 1.11) 1.14 (1.04- 1.24) 1.17 (1.06- 1.28) 
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Road traffic accidents (V01-V89, Y85) 0.98 (0.81- 1.17) 1.18 (0.98- 1.41) 1.18 (0.97- 1.44) 
Suicide (X60-X84, Y87.0) 1.05 (0.90- 1.23) 1.01 (0.86- 1.19) 0.85 (0.71- 1.03) 
Other external causes (rest of V01-Y98) 1.00 (0.85- 1.18) 1.28 (1.09- 1.49) 1.44 (1.23- 1.68) 
All other causes of death (not listed above) 1.48 (1.01- 2.17) 2.16 (1.49- 3.11) 2.94 (2.05- 4.23) 
Reference category: University 
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Table 8. Deaths and age-standardized mortality rates by occupation-based social class, men, period 2012-2015. 
 Deaths Age-standardized mortality rate per 100,000 person-years 
 
Upper non-
manual 
workers 
Routine 
non-manual 
workers 
Self-
employees Farmers 
Skilled 
manual 
workers 
Non-skilled 
manual 
workers 
Upper non-
manual 
workers 
Routine 
non-manual 
workers 
Self-
employees Farmers 
Skilled 
manual 
workers 
Non-skilled 
manual 
workers 
All deaths 9116 11949 9071 1722 8417 15417 142.6 178.7 185.3 210.9 196.2 229.1 
HIV/AIDS (B20-B24) 57 95 58 4 60 146 0.8 1.2 1.0 0.5 1.1 1.7 
Other infectious and parasitic 
diseases (rest of A00-B99) 
122 176 125 20 115 251 1.9 2.6 2.6 2.4 2.4 3.4 
All neoplasms (C00-D48) 4501 5704 4207 710 3992 6807 71.3 88.8 87.4 86.5 101.0 108.3 
Cancer of buccal cavity, 
pharynx (C00-C14) 
122 166 114 22 147 276 1.9 2.4 2.3 2.6 3.5 4.4 
Cancer of oesophagus (C15) 73 103 89 22 100 149 1.1 1.5 1.8 2.8 2.4 2.2 
Cancer of stomach (C16) 271 368 295 46 302 462 4.2 5.6 6.1 5.6 7.4 7.1 
Cancer of colon-rectum (C18-
C21) 
515 621 444 69 400 626 8.2 9.7 9.1 8.4 9.4 9.8 
Cancer of liver (C22) 258 365 311 62 269 563 4.1 6.0 6.4 7.3 6.5 8.9 
Cancer of larynx (C32) 23 67 43 15 59 122 0.4 1.1 0.9 1.8 1.7 2.0 
Cancer of trachea, bronchus 
and lung (C33-C34) 
856 1257 1051 150 1013 1821 13.9 21.1 22.5 18.5 28.2 31.1 
Melanoma (C43) 177 172 115 14 83 138 2.7 2.4 2.2 1.7 1.6 1.8 
Cancer of prostate (C61) 116 94 77 15 62 89 2.0 1.6 1.8 1.9 2.0 1.7 
Cancer of bladder (C67) 76 115 81 16 93 137 1.3 1.9 1.7 2.0 2.6 2.5 
Cancer of kidney and other 
urinary organs except bladder 
(C64-C66, C68) 
191 206 128 29 124 196 3.0 3.0 2.5 3.4 3.0 3.0 
Hodgkin’s disease (C81) 15 30 16 3 18 28 0.2 0.4 0.3 0.4 0.3 0.4 
Leukemia (C91-C95) 182 218 139 29 119 207 2.8 3.2 2.8 3.7 2.9 3.2 
Other neoplasms (rest of C00-
D48) 
1589 1885 1292 216 1189 1953 24.9 28.3 26.7 26.0 29.1 29.8 
Diabetes Mellitus (E10-E14) 150 225 176 36 112 304 2.5 3.8 3.8 4.5 2.8 5.0 
Dementia and Alzheimer’s 
diseases (F01, F03, G30) 
8 9 2 0 4 6 0.1 0.2 0.1 0.0 0.1 0.1 
All circulatory system diseases 
(I00-I99) 
2129 2851 2094 398 1796 3502 33.3 43.4 42.3 48.2 42.4 52.6 
Ischaemic heart disease (I20-
I25) 
1022 1368 1029 198 853 1670 16.0 21.1 21.0 24.2 19.9 25.2 
Cerebrovascular disease (I60-
I69) 
292 399 279 60 236 475 4.6 6.3 5.6 7.5 5.9 7.5 
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 Deaths Age-standardized mortality rate per 100,000 person-years 
 
Upper non-
manual 
workers 
Routine 
non-manual 
workers 
Self-
employees Farmers 
Skilled 
manual 
workers 
Non-skilled 
manual 
workers 
Upper non-
manual 
workers 
Routine 
non-manual 
workers 
Self-
employees Farmers 
Skilled 
manual 
workers 
Non-skilled 
manual 
workers 
Other circulatory system 
diseases (rest of I00-I99) 
815 1084 786 140 707 1357 12.7 16.0 15.7 16.5 16.6 19.9 
All respiratory system diseases 
(J00-J99) 
60 103 71 21 69 179 1.0 1.7 1.5 2.4 1.6 2.9 
Pneumonia/influenza (J10-J18) 25 46 28 10 25 61 0.4 0.7 0.6 1.2 0.5 0.9 
COPD (J40-J44, J47) 29 44 37 7 38 101 0.5 0.8 0.8 0.8 1.0 1.8 
Other respiratory system 
diseases (rest of J00-J99) 
6 13 6 4 6 17 0.1 0.1 0.1 0.5 0.1 0.2 
Chronic liver diseases (K70, 
K74) 
110 249 198 50 182 421 1.7 3.7 3.9 5.9 3.7 5.9 
Symptoms and ill-defined 
conditions (R00-R99) 
189 226 157 38 177 340 2.8 2.9 3.1 4.9 3.5 4.5 
All external causes (V01-Y98) 1170 1471 1368 328 1394 2406 17.5 18.4 27.1 41.5 25.6 29.1 
Road traffic accidents (V01-
V89, Y85) 
340 496 438 97 438 826 5.1 6.2 8.8 11.9 7.8 9.9 
Suicide (X60-X84, Y87.0) 534 645 565 127 523 847 7.9 7.9 11.1 16.5 9.6 10.1 
Other external causes (rest of 
V01-Y98) 
296 330 365 104 433 733 4.4 4.3 7.2 13.2 8.2 9.1 
All other causes of death (not 
listed above) 
119 152 136 28 130 254 1.9 2.1 2.7 3.3 3.1 3.7 
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Table 9. Deaths and age-standardized mortality rates by occupation-based social class, women, period 2012-2015. 
 Deaths Age-standardized mortality rate per 100,000 person-years (ASMR) 
 
Upper non-
manual 
workers 
Routine 
non-manual 
workers 
Self-
employees Farmers 
Skilled 
manual 
workers 
Non-skilled 
manual 
workers 
Upper non-
manual 
workers 
Routine 
non-manual 
workers 
Self-
employees Farmers 
Skilled 
manual 
workers 
Non-skilled 
manual 
workers 
All deaths 4397 8799 1873 386 899 4941 95.2 102.2 108.3 95.3 100.3 102.5 
HIV/AIDS (B20-B24) 6 37 11 2 2 25 0.1 0.3 0.5 0.4 0.2 0.4 
Other infectious and parasitic 
diseases (rest of A00-B99) 
41 92 15 5 11 57 1.0 1.0 0.8 1.1 1.9 1.3 
All neoplasms (C00-D48) 3253 6294 1359 245 634 3253 70.6 73.5 78.7 60.7 71.0 67.7 
Cancer of buccal cavity, 
pharynx (C00-C14) 
26 51 17 1 9 40 0.7 0.7 1.1 0.2 1.2 0.9 
Cancer of oesophagus (C15) 8 23 12 1 4 22 0.2 0.3 0.7 0.2 0.4 0.5 
Cancer of stomach (C16) 108 274 72 14 29 192 2.3 3.3 4.3 3.3 2.8 4.1 
Cancer of colon-rectum (C18-
C21) 
301 499 114 27 57 288 6.6 5.8 6.8 6.4 6.1 6.0 
Cancer of liver (C22) 63 129 31 7 14 83 1.4 1.5 1.9 1.7 2.1 1.8 
Cancer of larynx (C32) 2 7 5 0 0 5 0.1 0.1 0.3 0.0 0.0 0.1 
Cancer of trachea, bronchus 
and lung (C33-C34) 
420 989 199 36 99 499 9.8 12.5 11.7 8.7 12.6 11.0 
Melanoma (C43) 58 151 19 4 12 66 1.2 1.4 1.0 1.2 1.1 1.3 
Cancer of breast (C50) 944 1629 326 47 120 622 19.4 17.1 17.7 11.5 12.2 11.9 
Cancer of cervix uteri (C53) 32 90 18 2 21 76 0.6 0.9 0.9 0.5 1.8 1.3 
Cancer of other parts of uterus 
(C54-C55) 
113 201 55 14 15 156 2.5 2.5 3.5 3.6 1.7 3.4 
Cancer of bladder (C67) 18 33 8 2 7 24 0.4 0.5 0.5 0.5 0.8 0.6 
Cancer of kidney and other 
urinary organs except bladder 
(C64-C66, C68) 
34 86 25 4 7 41 0.7 1.2 1.4 0.9 0.9 0.8 
Hodgkin’s disease (C81) 10 23 1 1 1 9 0.2 0.2 0.1 0.2 0.1 0.1 
Leukemia (C91-C95) 90 150 38 7 18 91 1.9 1.6 2.1 1.8 2.0 2.0 
Other neoplasms (rest of C00-
D48) 
1026 1959 419 78 221 1039 22.6 23.9 24.7 20.0 25.2 21.9 
Diabetes Mellitus (E10-E14) 28 42 17 3 6 45 0.6 0.6 1.1 0.7 0.7 1.1 
Dementia and Alzheimer’s 
diseases (F01, F03, G30) 
4 3 1 0 0 5 0.1 0.1 0.1 0.0 0.0 0.1 
All circulatory system diseases 
(I00-I99) 
444 999 200 58 95 689 9.9 12.4 11.7 14.0 11.0 14.3 
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 Deaths Age-standardized mortality rate per 100,000 person-years (ASMR) 
 
Upper non-
manual 
workers 
Routine 
non-manual 
workers 
Self-
employees Farmers 
Skilled 
manual 
workers 
Non-skilled 
manual 
workers 
Upper non-
manual 
workers 
Routine 
non-manual 
workers 
Self-
employees Farmers 
Skilled 
manual 
workers 
Non-skilled 
manual 
workers 
Ischaemic heart disease (I20-
I25) 
126 268 68 18 26 193 2.9 3.7 4.1 4.3 3.5 4.3 
Cerebrovascular disease (I60-
I69) 
144 295 64 21 33 220 3.1 3.4 3.7 5.1 3.6 4.3 
Other circulatory system 
diseases (rest of I00-I99) 
174 436 68 19 36 276 3.8 5.2 3.9 4.5 3.9 5.7 
All respiratory system diseases 
(J00-J99) 
32 66 12 5 4 45 0.8 1.0 0.7 1.4 0.6 1.1 
Pneumonia/influenza (J10-J18) 16 26 4 3 4 11 0.4 0.3 0.2 0.9 0.6 0.2 
COPD (J40-J44, J47) 10 28 5 1 0 27 0.3 0.5 0.3 0.3 0.0 0.7 
Other respiratory system 
diseases (rest of J00-J99) 
6 12 3 1 0 7 0.1 0.1 0.2 0.2 0.0 0.2 
Chronic liver diseases (K70, 
K74) 
31 70 18 10 9 63 0.7 0.9 1.1 2.5 0.8 1.4 
Symptoms and ill-defined 
conditions (R00-R99) 
40 106 10 4 14 69 0.8 1.0 0.6 0.9 1.5 1.3 
All external causes (V01-Y98) 266 578 118 33 73 355 5.1 5.4 6.4 8.3 6.4 6.8 
Road traffic accidents (V01-
V89, Y85) 
79 168 39 7 22 113 1.5 1.6 2.3 1.6 1.8 2.3 
Suicide (X60-X84, Y87.0) 120 279 55 16 29 156 2.3 2.4 2.8 4.2 2.5 2.8 
Other external causes (rest of 
V01-Y98) 
67 131 24 10 22 86 1.3 1.4 1.3 2.6 2.2 1.8 
All other causes of death (not 
listed above) 
29 59 14 4 4 64 0.6 0.7 0.9 1.0 0.5 1.4 
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Table 10. Mortality rate ratios and corresponding 95% confidence intervals by occupation-based social class, men, period 2012-2015. 
 
Routine non-manual 
workers Self-employees Farmers 
Skilled manual 
workers 
Non-skilled manual 
workers 
All deaths 1.24 (1.18- 1.30) 1.31 (1.24- 
1.38) 
1.48 (1.35- 1.63) 1.37 (1.30- 1.45) 1.63 (1.55- 1.71) 
HIV/AIDS (B20-B24) 1.40 (1.01- 1.94) 1.30 (0.90- 
1.88) 
0.58 (0.21- 1.60) 1.31 (0.91- 1.89) 2.11 (1.56- 2.87) 
Other infectious and parasitic diseases (rest of A00-B99) 1.37 (1.03- 1.82) 1.34 (0.99- 
1.82) 
1.28 (0.72- 2.30) 1.40 (1.02- 1.92) 1.97 (1.51- 2.58) 
All neoplasms (C00-D48) 1.24 (1.18- 1.31) 1.24 (1.17- 
1.32) 
1.22 (1.09- 1.36) 1.40 (1.32- 1.48) 1.53 (1.45- 1.61) 
Cancer of buccal cavity, pharynx (C00-C14) 1.31 (0.97- 1.78) 1.23 (0.88- 
1.72) 
1.40 (0.77- 2.52) 1.85 (1.35- 2.53) 2.23 (1.69- 2.95) 
Cancer of oesophagus (C15) 1.36 (1.00- 1.83) 1.61 (1.18- 
2.19) 
2.32 (1.44- 3.74) 2.10 (1.55- 2.85) 2.02 (1.53- 2.68) 
Cancer of stomach (C16) 1.31 (1.09- 1.56) 1.44 (1.19- 
1.73) 
1.32 (0.92- 1.88) 1.70 (1.41- 2.06) 1.68 (1.41- 1.99) 
Cancer of colon-rectum (C18-C21) 1.17 (1.03- 1.33) 1.14 (0.99- 
1.31) 
1.03 (0.79- 1.36) 1.20 (1.04- 1.39) 1.21 (1.06- 1.37) 
Cancer of liver (C22) 1.39 (1.17- 1.65) 1.59 (1.33- 
1.90) 
1.83 (1.36- 2.47) 1.65 (1.37- 1.98) 2.21 (1.88- 2.59) 
Cancer of larynx (C32) 2.93 (1.83- 4.71) 2.49 (1.50- 
4.13) 
4.95 (2.58- 9.48) 4.22 (2.60- 6.85) 5.56 (3.56- 8.69) 
Cancer of trachea, bronchus and lung (C33-C34) 1.50 (1.37- 1.65) 1.64 (1.48- 
1.80) 
1.33 (1.10- 1.60) 1.99 (1.80- 2.19) 2.26 (2.07- 2.47) 
Melanoma (C43) 0.87 (0.70- 1.08) 0.85 (0.67- 
1.08) 
0.64 (0.37- 1.11) 0.65 (0.50- 0.84) 0.70 (0.56- 0.88) 
Cancer of prostate (C61) 0.88 (0.67- 1.16) 0.90 (0.67- 
1.19) 
0.96 (0.56- 1.64) 0.99 (0.72- 1.35) 0.88 (0.67- 1.17) 
Cancer of bladder (C67) 1.57 (1.17- 2.10) 1.43 (1.04- 
1.95) 
1.58 (0.92- 2.71) 2.11 (1.55- 2.86) 1.96 (1.48- 2.60) 
Cancer of kidney and other urinary organs except bladder (C64-C66, 
C68) 
1.04 (0.84- 1.28) 0.88 (0.70- 
1.12) 
1.18 (0.78- 1.78) 0.99 (0.78- 1.26) 1.01 (0.82- 1.25) 
Hodgkin’s disease (C81) 1.75 (0.94- 3.25) 1.41 (0.70- 
2.86) 
1.66 (0.48- 5.74) 1.60 (0.81- 3.19) 1.64 (0.87- 3.07) 
Leukemia (C91-C95) 1.12 (0.92- 1.37) 1.01 (0.81- 
1.26) 
1.26 (0.85- 1.87) 0.97 (0.77- 1.22) 1.09 (0.89- 1.33) 
Other neoplasms (rest of C00-D48) 1.14 (1.06- 1.22) 1.07 (1.00- 
1.15) 
1.06 (0.92- 1.22) 1.14 (1.06- 1.23) 1.21 (1.13- 1.29) 
70 
 
 
 
Routine non-manual 
workers Self-employees Farmers 
Skilled manual 
workers 
Non-skilled manual 
workers 
Diabetes Mellitus (E10-E14) 1.52 (1.22- 1.90) 1.56 (1.23- 
1.97) 
1.82 (1.23- 2.69) 1.24 (0.95- 1.61) 2.14 (1.73- 2.64) 
Dementia and Alzheimer’s diseases (F01, F03, G30) 1.32 (0.51- 3.44) 0.34 (0.07- 
1.61) 
. 1.04 (0.31- 3.48) 0.95 (0.33- 2.75) 
All circulatory system diseases (I00-I99) 1.28 (1.17- 1.39) 1.29 (1.18- 
1.42) 
1.46 (1.24- 1.71) 1.27 (1.16- 1.40) 1.60 (1.47- 1.73) 
Ischaemic heart disease (I20-I25) 1.29 (1.15- 1.45) 1.33 (1.17- 
1.50) 
1.50 (1.21- 1.87) 1.28 (1.12- 1.45) 1.61 (1.44- 1.80) 
Cerebrovascular disease (I60-I69) 1.32 (1.11- 1.58) 1.26 (1.04- 
1.53) 
1.60 (1.15- 2.22) 1.24 (1.01- 1.52) 1.60 (1.35- 1.90) 
Other circulatory system diseases (rest of I00-I99) 1.25 (1.12- 1.40) 1.27 (1.13- 
1.43) 
1.35 (1.09- 1.69) 1.28 (1.13- 1.45) 1.59 (1.43- 1.77) 
All respiratory system diseases (J00-J99) 1.70 (1.24- 2.34) 1.57 (1.11- 
2.22) 
2.70 (1.64- 4.43) 1.84 (1.30- 2.60) 3.04 (2.27- 4.08) 
Pneumonia/influenza (J10-J18) 1.76 (1.07- 2.88) 1.47 (0.85- 
2.54) 
3.13 (1.49- 6.59) 1.50 (0.86- 2.64) 2.36 (1.47- 3.79) 
COPD (J40-J44, J47) 1.57 (0.94- 2.63) 1.71 (1.01- 
2.90) 
1.82 (0.74- 4.48) 2.25 (1.33- 3.82) 3.78 (2.41- 5.94) 
Other respiratory system diseases (rest of J00-J99) 1.94 (0.73- 5.11) 1.32 (0.43- 
4.11) 
5.40 (1.52-
19.14) 
1.39 (0.45- 4.31) 2.57 (1.01- 6.53) 
Chronic liver diseases (K70, K74) 2.10 (1.63- 2.71) 2.34 (1.80- 
3.05) 
3.57 (2.44- 5.21) 2.40 (1.83- 3.14) 3.59 (2.83- 4.56) 
Symptoms and ill-defined conditions (R00-R99) 1.03 (0.85- 1.26) 1.09 (0.88- 
1.35) 
1.67 (1.18- 2.37) 1.23 (1.00- 1.51) 1.56 (1.30- 1.86) 
All external causes (V01-Y98) 1.05 (0.97- 1.14) 1.53 (1.41- 
1.67) 
2.39 (2.10- 2.72) 1.49 (1.37- 1.62) 1.70 (1.58- 1.83) 
Road traffic accidents (V01-V89, Y85) 1.19 (1.02- 1.39) 1.70 (1.45- 
1.99) 
2.48 (1.93- 3.19) 1.57 (1.34- 1.83) 1.96 (1.71- 2.26) 
Suicide (X60-X84, Y87.0) 1.01 (0.90- 1.13) 1.38 (1.23- 
1.56) 
2.02 (1.66- 2.45) 1.22 (1.09- 1.38) 1.31 (1.18- 1.46) 
Other external causes (rest of V01-Y98) 0.95 (0.81- 1.11) 1.62 (1.39- 
1.89) 
2.95 (2.36- 3.69) 1.88 (1.62- 2.18) 2.10 (1.83- 2.40) 
All other causes of death (not listed above) 1.19 (0.92- 1.54) 1.50 (1.16- 
1.96) 
1.86 (1.20- 2.89) 1.60 (1.23- 2.09) 2.03 (1.61- 2.56) 
Note: The MRRs were not estimated for some group of causes and occupation-based social classes due to the limited number of deaths. 
Reference category: Upper non-manual workers 
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Table 11. Mortality rate ratios and corresponding 95% confidence intervals by occupation-based social class, women, period 2012-2015. 
 
Routine non-manual 
workers Self-employees Farmers 
Skilled manual 
workers 
Non-skilled manual 
workers 
All deaths 1.07 (1.02- 1.13) 1.14 (1.06- 1.23) 1.03 (0.89- 1.19) 1.08 (0.98- 1.20) 1.09 (1.03- 1.16) 
HIV/AIDS (B20-B24) 2.83 (1.01- 7.97) 4.93 (1.50-
16.23) 
4.58 (0.67-
31.24) 
1.51 (0.22-10.28) 3.82 (1.31-11.12) 
Other infectious and parasitic diseases (rest of A00-B99) 1.22 (0.84- 1.76) 0.97 (0.54- 1.75) 1.41 (0.56- 3.57) 1.45 (0.74- 2.81) 1.37 (0.91- 2.04) 
All neoplasms (C00-D48) 1.05 (0.99- 1.10) 1.12 (1.03- 1.21) 0.87 (0.74- 1.02) 1.04 (0.93- 1.15) 0.97 (0.91- 1.03) 
Cancer of buccal cavity, pharynx (C00-C14) 1.13 (0.67- 1.91) 1.72 (0.88- 3.38) 0.42 (0.05- 3.83) 1.99 (0.86- 4.59) 1.55 (0.90- 2.68) 
Cancer of oesophagus (C15) 1.65 (0.74- 3.69) 3.99 (1.63- 9.77) 1.36 (0.17-
10.89) 
2.80 (0.84- 9.30) 2.68 (1.19- 6.03) 
Cancer of stomach (C16) 1.38 (1.11- 1.73) 1.78 (1.32- 2.40) 1.49 (0.85- 2.60) 1.44 (0.96- 2.17) 1.73 (1.37- 2.19) 
Cancer of colon-rectum (C18-C21) 0.90 (0.78- 1.04) 1.01 (0.81- 1.25) 1.03 (0.69- 1.52) 1.01 (0.76- 1.34) 0.92 (0.79- 1.09) 
Cancer of liver (C22) 1.15 (0.78- 1.70) 1.33 (0.77- 2.30) 1.24 (0.46- 3.37) 1.24 (0.59- 2.60) 1.30 (0.85- 1.97) 
Cancer of larynx (C32) 2.04 (0.42- 9.86) 6.71 (1.30-
34.62) 
. . 2.44 (0.47-12.58) 
Cancer of trachea, bronchus and lung (C33-C34) 1.35 (1.16- 1.57) 1.26 (1.01- 1.57) 0.94 (0.60- 1.46) 1.32 (1.00- 1.76) 1.16 (0.98- 1.38) 
Melanoma (C43) 1.28 (0.93- 1.76) 0.89 (0.52- 1.53) 0.90 (0.31- 2.59) 1.02 (0.53- 1.95) 1.09 (0.75- 1.58) 
Cancer of breast (C50) 0.88 (0.82- 0.96) 0.92 (0.81- 1.05) 0.60 (0.45- 0.81) 0.64 (0.53- 0.77) 0.63 (0.57- 0.69) 
Cancer of cervix uteri (C53) 1.33 (0.89- 1.99) 1.54 (0.87- 2.75) 0.87 (0.21- 3.62) 3.12 (1.80- 5.41) 2.27 (1.50- 3.44) 
Cancer of other parts of uterus (C54-C55) 0.99 (0.79- 1.25) 1.30 (0.94- 1.79) 1.40 (0.80- 2.44) 0.73 (0.43- 1.26) 1.36 (1.07- 1.73) 
Cancer of bladder (C67) 1.11 (0.62- 1.98) 1.16 (0.51- 2.68) 1.17 (0.27- 5.05) 2.33 (0.97- 5.59) 1.35 (0.73- 2.50) 
Cancer of kidney and other urinary organs except bladder (C64-C66, 
C68) 
1.41 (0.95- 2.10) 1.96 (1.17- 3.29) 1.32 (0.47- 3.72) 1.13 (0.50- 2.55) 1.18 (0.75- 1.85) 
Hodgkin’s disease (C81) 1.09 (0.51- 2.35) 0.28 (0.03- 2.29) 1.37 (0.17-
11.35) 
0.48 (0.06- 3.98) 0.87 (0.34- 2.18) 
Leukemia (C91-C95) 0.87 (0.67- 1.13) 1.15 (0.78- 1.68) 0.96 (0.44- 2.06) 1.04 (0.63- 1.73) 0.99 (0.74- 1.33) 
Other neoplasms (rest of C00-D48) 1.05 (0.96- 1.15) 1.09 (0.95- 1.24) 0.87 (0.66- 1.13) 1.17 (0.98- 1.38) 0.99 (0.89- 1.09) 
Diabetes Mellitus (E10-E14) 0.88 (0.52- 1.47) 1.59 (0.83- 3.04) 1.15 (0.32- 4.15) 1.24 (0.48- 3.20) 1.61 (0.97- 2.67) 
Dementia and Alzheimer’s diseases (F01, F03, G30) 0.48 (0.11- 2.16) 0.66 (0.07- 5.91) . . 1.30 (0.35- 4.84) 
All circulatory system diseases (I00-I99) 1.22 (1.09- 1.37) 1.20 (1.02- 1.42) 1.51 (1.15- 1.98) 1.15 (0.92- 1.44) 1.52 (1.35- 1.71) 
Ischaemic heart disease (I20-I25) 1.22 (0.99- 1.51) 1.42 (1.06- 1.91) 1.56 (0.95- 2.55) 1.16 (0.76- 1.77) 1.51 (1.21- 1.89) 
Cerebrovascular disease (I60-I69) 1.08 (0.89- 1.32) 1.19 (0.88- 1.59) 1.72 (1.09- 2.72) 1.20 (0.82- 1.75) 1.48 (1.20- 1.82) 
Other circulatory system diseases (rest of I00-I99) 1.34 (1.12- 1.60) 1.05 (0.79- 1.39) 1.29 (0.80- 2.07) 1.10 (0.77- 1.58) 1.55 (1.28- 1.88) 
All respiratory system diseases (J00-J99) 1.21 (0.79- 1.85) 0.99 (0.51- 1.91) 1.70 (0.66- 4.37) 0.73 (0.26- 2.07) 1.43 (0.91- 2.25) 
Pneumonia/influenza (J10-J18) 0.90 (0.47- 1.71) 0.66 (0.22- 2.03) 2.14 (0.61- 7.56) 1.37 (0.45- 4.21) 0.68 (0.31- 1.50) 
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Routine non-manual 
workers Self-employees Farmers 
Skilled manual 
workers 
Non-skilled manual 
workers 
COPD (J40-J44, J47) 1.85 (0.90- 3.82) 1.29 (0.44- 3.78) 0.99 (0.13- 7.76) . 2.83 (1.37- 5.86) 
Other respiratory system diseases (rest of J00-J99) 0.99 (0.37- 2.66) 1.35 (0.34- 5.40) 2.17 (0.26-
18.06) 
. 1.14 (0.38- 3.40) 
Chronic liver diseases (K70, K74) 1.27 (0.82- 1.97) 1.53 (0.84- 2.80) 3.56 (1.70- 7.48) 1.60 (0.74- 3.46) 1.98 (1.27- 3.10) 
Symptoms and ill-defined conditions (R00-R99) 1.30 (0.90- 1.87) 0.68 (0.34- 1.37) 1.32 (0.47- 3.69) 1.73 (0.94- 3.18) 1.67 (1.13- 2.47) 
All external causes (V01-Y98) 1.04 (0.86- 1.25) 1.23 (0.94- 1.63) 1.72 (1.09- 2.73) 1.33 (0.96- 1.85) 1.30 (1.06- 1.59) 
Road traffic accidents (V01-V89, Y85) 1.01 (0.77- 1.32) 1.40 (0.95- 2.06) 1.27 (0.58- 2.77) 1.37 (0.85- 2.22) 1.42 (1.06- 1.90) 
Suicide (X60-X84, Y87.0) 1.09 (0.85- 1.40) 1.27 (0.88- 1.86) 1.87 (1.01- 3.46) 1.15 (0.71- 1.85) 1.25 (0.94- 1.65) 
Other external causes (rest of V01-Y98) 0.96 (0.68- 1.36) 0.98 (0.57- 1.68) 1.96 (0.91- 4.23) 1.63 (0.94- 2.86) 1.25 (0.86- 1.81) 
All other causes of death (not listed above) 1.06 (0.66- 1.71) 1.31 (0.66- 2.61) 1.69 (0.55- 5.22) 0.72 (0.23- 2.22) 2.17 (1.35- 3.48) 
Note: The MRRs were not estimated for some groups of causes and occupation-based social classes due to the limited number of deaths. 
Reference category: Upper non-manual workers 
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Table 12. Mortality rate ratios and corresponding 95% confidence intervals by level of education, unadjusted and mutually adjusted for occupation-based social class, 
men, age 30-64 years, period 2012-2015. 
 Model High school Middle school No education/Primary school 
All deaths unadjusted 1.29 (1.20- 1.38) 1.64 (1.54- 1.75) 1.75 (1.62- 1.89) 
 adjusted 1.19 (1.12-1.25) 1.44 (1.36-1.53) 1.51 (1.41-1.61) 
HIV/AIDS (B20-B24) unadjusted 1.23 (0.75- 2.03) 2.08 (1.29- 3.35) 1.82 (0.98- 3.38) 
 adjusted 1.14 (0.65-1.98) 1.89 (1.06-3.35) 1.62 (0.79-3.29) 
Other infectious and parasitic diseases (rest of A00-B99) unadjusted 1.04 (0.79- 1.37) 1.77 (1.37- 2.28) 1.67 (1.23- 2.28) 
 adjusted 0.92 (0.68-1.23) 1.51 (1.11-2.05) 1.40 (0.98-2.00) 
All neoplasms (C00-D48) unadjusted 1.24 (1.16- 1.33) 1.53 (1.43- 1.64) 1.62 (1.50- 1.76) 
 adjusted 1.14 (1.08-1.22) 1.37 (1.29-1.46) 1.44 (1.33-1.55) 
Cancer of buccal cavity, pharynx (C00-C14) unadjusted 1.30 (0.96- 1.76) 2.04 (1.53- 2.72) 2.71 (1.97- 3.74) 
 adjusted 1.18 (0.85-1.63) 1.71 (1.22-2.40) 2.20 (1.52-3.19) 
Cancer of oesophagus (C15) unadjusted 1.58 (1.11- 2.25) 2.30 (1.64- 3.24) 2.49 (1.70- 3.66) 
 adjusted 1.36 (0.92-2.01) 1.77 (1.18-2.66) 1.84 (1.17-2.89) 
Cancer of stomach (C16) unadjusted 1.19 (1.00- 1.42) 1.72 (1.45- 2.04) 1.93 (1.59- 2.35) 
 adjusted 1.06 (0.87-1.29) 1.46 (1.19-1.80) 1.62 (1.29-2.05) 
Cancer of colon-rectum (C18-C21) unadjusted 1.19 (1.05- 1.35) 1.25 (1.10- 1.42) 1.11 (0.95- 1.31) 
 adjusted 1.11 (0.96-1.29) 1.15 (0.98-1.34) 1.02 (0.84-1.23) 
Cancer of liver (C22) unadjusted 1.42 (1.15- 1.77) 2.51 (2.04- 3.08) 2.77 (2.21- 3.48) 
 adjusted 1.31 (1.05-1.65) 2.22 (1.76-2.80) 2.40 (1.86-3.10) 
Cancer of larynx (C32) unadjusted 2.34 (1.15- 4.76) 4.46 (2.25- 8.87) 6.25 (3.06-12.76) 
 adjusted 1.42 (0.73-2.77) 2.32 (1.18-4.57) 3.06 (1.51-6.20) 
Cancer of trachea, bronchus and lung (C33-C34) unadjusted 1.50 (1.30- 1.74) 2.26 (1.96- 2.60) 2.68 (2.30- 3.13) 
 adjusted 1.28 (1.12-1.46) 1.77 (1.54-2.04) 2.06 (1.77-2.40) 
Melanoma (C43) unadjusted 0.83 (0.67- 1.03) 0.65 (0.52- 0.81) 0.56 (0.40- 0.78) 
 adjusted 0.86 (0.67-1.11) 0.70 (0.52-0.93) 0.61 (0.41-0.91) 
Cancer of prostate (C61) unadjusted 0.95 (0.72- 1.26) 0.97 (0.73- 1.29) 0.91 (0.65- 1.27) 
 adjusted 1.02 (0.73-1.40) 1.04 (0.73-1.49) 0.98 (0.65-1.47) 
Cancer of bladder (C67) unadjusted 1.80 (1.25- 2.60) 2.33 (1.63- 3.33) 2.34 (1.57- 3.47) 
 adjusted 1.54 (1.04-2.28) 1.87 (1.24-2.83) 1.84 (1.17-2.89) 
Cancer of kidney and other urinary organs except bladder (C64-C66, 
C68) 
unadjusted 1.28 (1.02- 1.60) 1.15 (0.92- 1.44) 1.11 (0.84- 1.47) 
 adjusted 1.34 (1.05-1.72) 1.23 (0.94-1.62) 1.19 (0.86-1.64) 
Hodgkin’s disease (C81) unadjusted 1.32 (0.68- 2.56) 1.16 (0.59- 2.28) 0.95 (0.37- 2.48) 
 adjusted 0.97 (0.48-1.92) 0.78 (0.37-1.66) 0.62 (0.23-1.70) 
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 Model High school Middle school No education/Primary school 
Leukemia (C91-C95) unadjusted 1.09 (0.88- 1.36) 1.25 (1.01- 1.55) 1.09 (0.83- 1.44) 
 adjusted 1.12 (0.88-1.42) 1.35 (1.04-1.75) 1.18 (0.86-1.64) 
Other neoplasms (rest of C00-D48) unadjusted 1.14 (1.06- 1.23) 1.22 (1.13- 1.32) 1.16 (1.06- 1.28) 
 adjusted 1.10 (1.01-1.19) 1.17 (1.07-1.28) 1.10 (0.99-1.23) 
Diabetes Mellitus (E10-E14) unadjusted 1.40 (1.08- 1.82) 1.84 (1.43- 2.37) 2.45 (1.86- 3.22) 
 adjusted 1.21 (0.92-1.58) 1.53 (1.16-2.04) 2.00 (1.47-2.73) 
Dementia and Alzheimer’s diseases (F01, F03, G30) unadjusted 1.09 (0.42- 2.82) 0.38 (0.11- 1.24) 0.43 (0.11- 1.71) 
 adjusted 0.86 (0.28-2.65) 0.28 (0.06-1.20) 0.31 (0.06-1.66) 
All circulatory system diseases (I00-I99) unadjusted 1.36 (1.24- 1.49) 1.62 (1.48- 1.77) 1.68 (1.52- 1.87) 
 adjusted 1.26 (1.15-1.37) 1.44 (1.32-1.58) 1.47 (1.33-1.63) 
Ischaemic heart disease (I20-I25) unadjusted 1.47 (1.30- 1.66) 1.75 (1.56- 1.97) 1.74 (1.51- 2.00) 
 adjusted 1.37 (1.21-1.55) 1.58 (1.39-1.80) 1.54 (1.33-1.79) 
Cerebrovascular disease (I60-I69) unadjusted 1.44 (1.18- 1.74) 1.54 (1.27- 1.86) 1.81 (1.45- 2.26) 
 adjusted 1.31 (1.06-1.62) 1.36 (1.08-1.70) 1.56 (1.21-2.01) 
Other circulatory system diseases (rest of I00-I99) unadjusted 1.22 (1.07- 1.38) 1.51 (1.33- 1.70) 1.59 (1.37- 1.84) 
 adjusted 1.11 (0.98-1.27) 1.32 (1.15-1.52) 1.37 (1.17-1.61) 
All respiratory system diseases (J00-J99) unadjusted 1.39 (0.91- 2.11) 2.39 (1.60- 3.56) 3.25 (2.11- 5.01) 
 adjusted 1.11 (0.72-1.70) 1.75 (1.12-2.71) 2.27 (1.41-3.65) 
Pneumonia/influenza (J10-J18) unadjusted 1.25 (0.67- 2.32) 1.85 (1.02- 3.35) 2.32 (1.18- 4.56) 
 adjusted 0.99 (0.51-1.91) 1.41 (0.71-2.80) 1.71 (0.79-3.69) 
COPD (J40-J44, J47) unadjusted 1.45 (0.79- 2.64) 3.08 (1.75- 5.44) 4.47 (2.47- 8.10) 
 adjusted 1.20 (0.63-2.26) 2.25 (1.18-4.28) 3.09 (1.57-6.10) 
Other respiratory system diseases (rest of J00-J99) unadjusted 1.69 (0.58- 4.98) 2.07 (0.71- 6.00) 2.10 (0.59- 7.53) 
 adjusted 1.29 (0.39-4.24) 1.45 (0.41-5.11) 1.37 (0.31-5.95) 
Chronic liver diseases (K70, K74) unadjusted 2.08 (1.36- 3.17) 3.80 (2.53- 5.72) 4.83 (3.11- 7.50) 
 adjusted 1.56 (1.03-2.37) 2.61 (1.71-3.97) 3.16 (2.01-4.98) 
Symptoms and ill-defined conditions (R00-R99) unadjusted 1.25 (0.97- 1.61) 1.66 (1.30- 2.13) 1.87 (1.37- 2.54) 
 adjusted 1.26 (0.96-1.65) 1.60 (1.20-2.13) 1.73 (1.22-2.45) 
All external causes (V01-Y98) unadjusted 1.37 (1.20- 1.57) 1.86 (1.63- 2.12) 2.13 (1.80- 2.52) 
 adjusted 1.26 (1.13-1.41) 1.52 (1.36-1.71) 1.67 (1.45-1.92) 
Road traffic accidents (V01-V89, Y85) unadjusted 1.53 (1.25- 1.88) 2.14 (1.75- 2.62) 2.47 (1.92- 3.19) 
 adjusted 1.36 (1.12-1.66) 1.70 (1.38-2.10) 1.87 (1.45-2.41) 
Suicide (X60-X84, Y87.0) unadjusted 1.19 (1.02- 1.39) 1.45 (1.25- 1.69) 1.39 (1.13- 1.71) 
 adjusted 1.14 (0.98-1.32) 1.28 (1.10-1.50) 1.19 (0.98-1.46) 
Other external causes (rest of V01-Y98) unadjusted 1.54 (1.22- 1.93) 2.34 (1.88- 2.93) 3.23 (2.50- 4.19) 
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 Model High school Middle school No education/Primary school 
 adjusted 1.40 (1.15-1.70) 1.78 (1.46-2.19) 2.30 (1.82-2.89) 
All other causes of death (not listed above) unadjusted 1.36 (1.03- 1.80) 2.13 (1.63- 2.78) 2.32 (1.70- 3.16) 
 adjusted 1.25 (0.93-1.70) 1.77 (1.29-2.43) 1.86 (1.30-2.65) 
Reference category: University 
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Table 13. Mortality rate ratios by level of education and corresponding confidence intervals, unadjusted and mutually adjusted for occupation-based social class, 
women, age 30-64 years, period 2012-2015. 
 Model High school Middle school No education/Primary school 
All deaths unadjusted 1.05 (1.00- 1.09) 1.11 (1.06- 1.16) 1.05 (0.99- 1.13) 
 adjusted 1.02 (0.97- 1.07) 1.07 (1.01- 1.13) 1.02 (0.94- 1.09) 
HIV/AIDS (B20-B24) unadjusted 4.54 (1.34-15.39) 8.60 (2.56-28.84) 12.90 (3.31-50.37) 
 adjusted 3.87 (0.90-16.63) 7.42 (1.66-33.16) 11.37 (2.11-61.41) 
Other infectious and parasitic diseases (rest of A00-B99) unadjusted 1.34 (0.88- 2.02) 1.59 (1.04- 2.42) 1.77 (1.03- 3.06) 
 adjusted 1.34 (0.85- 2.11) 1.61 (0.96- 2.68) 1.80 (0.95- 3.39) 
All neoplasms (C00-D48) unadjusted 1.00 (0.95- 1.05) 1.01 (0.96- 1.07) 0.88 (0.82- 0.95) 
 adjusted 0.98 (0.93- 1.03) 0.99 (0.94- 1.06) 0.88 (0.81- 0.96) 
Cancer of buccal cavity, pharynx (C00-C14) unadjusted 1.40 (0.84- 2.36) 1.66 (0.98- 2.82) 1.50 (0.76- 2.96) 
 adjusted 1.33 (0.75- 2.35) 1.37 (0.72- 2.60) 1.21 (0.55- 2.66) 
Cancer of oesophagus (C15) unadjusted 1.21 (0.56- 2.59) 1.82 (0.86- 3.84) 1.32 (0.49- 3.59) 
 adjusted 0.83 (0.36- 1.93) 0.91 (0.37- 2.24) 0.62 (0.20- 1.93) 
Cancer of stomach (C16) unadjusted 1.22 (0.96- 1.55) 1.72 (1.35- 2.19) 1.64 (1.20- 2.25) 
 adjusted 1.09 (0.84- 1.41) 1.43 (1.07- 1.90) 1.33 (0.93- 1.92) 
Cancer of colon-rectum (C18-C21) unadjusted 0.90 (0.77- 1.04) 0.98 (0.84- 1.15) 0.79 (0.62- 1.00) 
 adjusted 0.92 (0.78- 1.09) 1.00 (0.82- 1.22) 0.79 (0.60- 1.04) 
Cancer of liver (C22) unadjusted 1.24 (0.88- 1.76) 1.68 (1.18- 2.38) 1.87 (1.22- 2.87) 
 adjusted 1.30 (0.88- 1.92) 1.83 (1.19- 2.83) 2.08 (1.23- 3.51) 
Cancer of larynx (C32) unadjusted . . . 
 adjusted . . . 
Cancer of trachea, bronchus and lung (C33-C34) unadjusted 1.12 (0.96- 1.31) 1.31 (1.12- 1.53) 1.13 (0.91- 1.39) 
 adjusted 1.02 (0.86- 1.22) 1.24 (1.02- 1.51) 1.11 (0.86- 1.43) 
Melanoma (C43) unadjusted 1.12 (0.83- 1.51) 0.85 (0.61- 1.19) 0.83 (0.48- 1.44) 
 adjusted 0.99 (0.71- 1.38) 0.74 (0.50- 1.11) 0.72 (0.39- 1.33) 
Cancer of breast (C50) unadjusted 0.89 (0.82- 0.97) 0.71 (0.65- 0.78) 0.58 (0.49- 0.68) 
 adjusted 0.93 (0.85- 1.03) 0.81 (0.72- 0.91) 0.70 (0.59- 0.83) 
Cancer of cervix uteri (C53) unadjusted 1.30 (0.85- 1.99) 1.97 (1.29- 3.01) 1.94 (1.03- 3.69) 
 adjusted 1.11 (0.71- 1.74) 1.36 (0.83- 2.23) 1.25 (0.63- 2.50) 
Cancer of other parts of uterus (C54-C55) unadjusted 1.11 (0.85- 1.45) 1.17 (0.89- 1.55) 1.35 (0.95- 1.92) 
 adjusted 1.09 (0.82- 1.45) 1.05 (0.75- 1.45) 1.14 (0.76- 1.71) 
Cancer of bladder (C67) unadjusted 1.12 (0.61- 2.08) 1.23 (0.65- 2.31) 0.92 (0.39- 2.17) 
 adjusted 1.00 (0.51- 1.95) 0.91 (0.43- 1.95) 0.65 (0.24- 1.71) 
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 Model High school Middle school No education/Primary school 
Cancer of kidney and other urinary organs except bladder (C64-C66, C68) unadjusted 1.04 (0.69- 1.57) 1.22 (0.80- 1.86) 1.30 (0.75- 2.25) 
 adjusted 0.89 (0.57- 1.42) 1.06 (0.64- 1.78) 1.18 (0.62- 2.26) 
Hodgkin’s disease (C81) unadjusted 1.00 (0.49- 2.04) 0.61 (0.26- 1.45) . 
 adjusted 0.91 (0.41- 2.04) 0.54 (0.19- 1.53) . 
Leukemia (C91-C95) unadjusted 0.77 (0.59- 1.01) 0.85 (0.64- 1.13) 0.48 (0.29- 0.81) 
 adjusted 0.73 (0.54- 0.97) 0.71 (0.51- 1.00) 0.38 (0.22- 0.67) 
Other neoplasms (rest of C00-D48) unadjusted 1.02 (0.94- 1.11) 1.02 (0.93- 1.11) 0.88 (0.77- 1.00) 
 adjusted 0.99 (0.90- 1.09) 0.98 (0.87- 1.09) 0.85 (0.73- 0.98) 
Diabetes Mellitus (E10-E14) unadjusted 0.85 (0.51- 1.41) 1.13 (0.68- 1.87) 2.27 (1.30- 3.95) 
 adjusted 0.86 (0.49- 1.51) 1.00 (0.53- 1.88) 1.91 (0.95- 3.85) 
Dementia and Alzheimer’s diseases (F01, F03, G30) unadjusted 0.62 (0.14- 2.78) 0.99 (0.24- 4.15) 0.44 (0.05- 4.34) 
 adjusted 0.76 (0.14- 4.03) 1.03 (0.15- 7.01) 0.42 (0.03- 6.03) 
All circulatory system diseases (I00-I99) unadjusted 1.32 (1.16- 1.50) 1.57 (1.38- 1.80) 1.74 (1.46- 2.06) 
 adjusted 1.28 (1.11- 1.47) 1.48 (1.26- 1.73) 1.59 (1.30- 1.94) 
Ischaemic heart disease (I20-I25) unadjusted 1.56 (1.21- 2.02) 1.97 (1.52- 2.55) 2.06 (1.51- 2.81) 
 adjusted 1.59 (1.19- 2.13) 1.99 (1.44- 2.74) 2.05 (1.40- 3.01) 
Cerebrovascular disease (I60-I69) unadjusted 1.16 (0.90- 1.51) 1.53 (1.18- 1.99) 1.54 (1.08- 2.19) 
 adjusted 1.16 (0.87- 1.53) 1.43 (1.04- 1.96) 1.37 (0.91- 2.07) 
Other circulatory system diseases (rest of I00-I99) unadjusted 1.31 (1.08- 1.58) 1.39 (1.14- 1.70) 1.72 (1.34- 2.21) 
 adjusted 1.21 (0.98- 1.49) 1.25 (0.99- 1.59) 1.52 (1.13- 2.04) 
All respiratory system diseases (J00-J99) unadjusted 1.79 (0.66- 4.84) 1.89 (0.68- 5.26) 2.01 (0.59- 6.85) 
 adjusted 1.88 (0.46- 7.78) 2.04 (0.41-10.03) 2.12 (0.32-14.04) 
Pneumonia/influenza (J10-J18) unadjusted 1.23 (0.21- 7.20) 1.43 (0.23- 8.75) 0.77 (0.04-13.53) 
 adjusted 1.45 (0.23- 9.39) 1.90 (0.22-16.17) 1.03 (0.05-23.27) 
COPD (J40-J44, J47) unadjusted 2.61 (1.01- 6.78) 3.30 (1.27- 8.57) 2.57 (0.87- 7.56) 
 adjusted 2.29 (0.83- 6.33) 2.61 (0.88- 7.74) 1.95 (0.57- 6.64) 
Other respiratory system diseases (rest of J00-J99) unadjusted 2.31 (0.67- 8.01) 0.93 (0.21- 4.18) 8.10 (1.97-33.30) 
 adjusted 2.81 (0.74-10.68) 1.30 (0.24- 7.03) 11.62 (2.17-62.22) 
Chronic liver diseases (K70, K74) unadjusted 1.31 (0.82- 2.10) 2.16 (1.36- 3.42) 1.82 (1.01- 3.28) 
 adjusted 1.22 (0.72- 2.05) 1.75 (1.00- 3.07) 1.35 (0.68- 2.68) 
Symptoms and ill-defined conditions (R00-R99) unadjusted 0.98 (0.66- 1.45) 1.36 (0.91- 2.03) 1.56 (0.87- 2.79) 
 adjusted 0.88 (0.55- 1.40) 1.16 (0.69- 1.96) 1.28 (0.62- 2.62) 
All external causes (V01-Y98) unadjusted 0.96 (0.82- 1.11) 1.19 (1.02- 1.39) 1.06 (0.81- 1.38) 
 adjusted 0.90 (0.76- 1.05) 1.01 (0.84- 1.21) 0.86 (0.65- 1.13) 
Road traffic accidents (V01-V89, Y85) unadjusted 0.98 (0.75- 1.28) 1.30 (0.98- 1.71) 1.77 (1.18- 2.64) 
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 Model High school Middle school No education/Primary school 
 adjusted 0.95 (0.71- 1.28) 1.15 (0.82- 1.61) 1.51 (0.95- 2.40) 
Suicide (X60-X84, Y87.0) unadjusted 1.12 (0.90- 1.39) 1.23 (0.98- 1.56) 0.70 (0.44- 1.11) 
 adjusted 1.04 (0.82- 1.32) 1.06 (0.80- 1.39) 0.57 (0.35- 0.93) 
Other external causes (rest of V01-Y98) unadjusted 0.69 (0.50- 0.94) 1.01 (0.74- 1.39) 0.91 (0.54- 1.52) 
 adjusted 0.62 (0.45- 0.85) 0.80 (0.56- 1.15) 0.67 (0.39- 1.15) 
All other causes of death (not listed above) unadjusted 1.60 (0.97- 2.63) 1.70 (1.01- 2.86) 4.20 (2.35- 7.48) 
 adjusted 1.63 (0.95- 2.82) 1.51 (0.81- 2.80) 3.39 (1.69- 6.78) 
Note: The MRRs were not estimated for some groups of causes and levels of education due to the limited number of deaths. 
Reference category: University 
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Table 14. Mortality rate ratios and corresponding 95% confidence intervals by occupation-based social class, unadjusted and mutually adjusted for level of education, 
men, age 30-64 years, period 2012-2015. 
 Model 
Routine non-manual 
workers Self-employees Farmers 
Skilled manual 
workers 
Non-skilled manual 
workers 
All deaths unadjusted 1.24 (1.15- 1.33) 1.31 (1.22- 1.41) 1.48 (1.30- 1.69) 1.37 (1.27- 1.48) 1.63 (1.52- 1.74) 
 adjusted 1.12 (1.07- 1.18) 1.09 (1.03- 1.14) 1.21 (1.11- 1.32) 1.12 (1.06- 1.18) 1.31 (1.25- 1.38) 
HIV/AIDS (B20-B24) unadjusted 1.40 (0.92- 2.13) 1.30 (0.82- 2.08) 0.58 (0.16- 2.11) 1.31 (0.83- 2.09) 2.11 (1.43- 3.13) 
 adjusted 1.23 (0.77- 1.99) 0.95 (0.55- 1.64) 0.42 (0.11- 1.65) 0.94 (0.54- 1.63) 1.48 (0.91- 2.41) 
Other infectious and parasitic diseases (rest of A00-B99) unadjusted 1.37 (1.06- 1.76) 1.34 (1.02- 1.76) 1.28 (0.76- 2.16) 1.40 (1.06- 1.86) 1.97 (1.55- 2.51) 
 adjusted 1.30 (1.00- 1.70) 1.06 (0.79- 1.43) 1.00 (0.60- 1.67) 1.09 (0.81- 1.48) 1.50 (1.15- 1.98) 
All neoplasms (C00-D48) unadjusted 1.24 (1.16- 1.33) 1.24 (1.15- 1.34) 1.22 (1.06- 1.40) 1.40 (1.30- 1.51) 1.53 (1.43- 1.63) 
 adjusted 1.14 (1.08- 1.21) 1.05 (0.99- 1.11) 1.01 (0.91- 1.13) 1.17 (1.10- 1.24) 1.26 (1.19- 1.33) 
Cancer of buccal cavity, pharynx (C00-C14) unadjusted 1.31 (0.99- 1.74) 1.23 (0.90- 1.68) 1.40 (0.80- 2.43) 1.85 (1.38- 2.48) 2.23 (1.72- 2.90) 
 adjusted 1.15 (0.87- 1.52) 0.89 (0.65- 1.22) 0.97 (0.58- 1.62) 1.30 (0.96- 1.76) 1.53 (1.16- 2.03) 
Cancer of oesophagus (C15) unadjusted 1.36 (1.00- 1.83) 1.61 (1.18- 2.19) 2.32 (1.44- 3.74) 2.10 (1.55- 2.85) 2.02 (1.53- 2.68) 
 adjusted 1.16 (0.83- 1.61) 1.21 (0.85- 1.73) 1.72 (1.03- 2.86) 1.56 (1.10- 2.21) 1.48 (1.06- 2.06) 
Cancer of stomach (C16) unadjusted 1.31 (1.09- 1.56) 1.44 (1.19- 1.73) 1.32 (0.92- 1.88) 1.70 (1.41- 2.05) 1.68 (1.42- 1.99) 
 adjusted 1.21 (1.02- 1.44) 1.15 (0.95- 1.39) 1.03 (0.74- 1.42) 1.34 (1.10- 1.62) 1.29 (1.08- 1.55) 
Cancer of colon-rectum (C18-C21) unadjusted 1.17 (1.04- 1.31) 1.14 (1.00- 1.29) 1.03 (0.80- 1.33) 1.20 (1.05- 1.37) 1.21 (1.07- 1.36) 
 adjusted 1.12 (0.98- 1.27) 1.08 (0.94- 1.26) 1.00 (0.77- 1.29) 1.15 (0.98- 1.33) 1.16 (1.00- 1.33) 
Cancer of liver (C22) unadjusted 1.39 (1.12- 1.73) 1.59 (1.27- 1.99) 1.83 (1.26- 2.66) 1.65 (1.31- 2.08) 2.21 (1.81- 2.70) 
 adjusted 1.15 (0.96- 1.38) 1.04 (0.86- 1.27) 1.16 (0.85- 1.59) 1.05 (0.85- 1.29) 1.37 (1.14- 1.65) 
Cancer of larynx (C32) unadjusted 2.93 (1.80- 4.78) 2.49 (1.48- 4.19) 4.95 (2.53- 9.68) 4.22 (2.56- 6.95) 5.56 (3.51- 8.81) 
 adjusted 2.36 (1.38- 4.04) 1.55 (0.86- 2.79) 2.92 (1.41- 6.05) 2.54 (1.44- 4.49) 3.23 (1.89- 5.54) 
Cancer of trachea, bronchus and lung (C33-C34) unadjusted 1.50 (1.30- 1.73) 1.64 (1.41- 1.90) 1.33 (1.00- 1.76) 1.99 (1.71- 2.30) 2.26 (1.98- 2.59) 
 adjusted 1.29 (1.15- 1.44) 1.19 (1.06- 1.34) 0.93 (0.75- 1.15) 1.41 (1.25- 1.60) 1.58 (1.40- 1.77) 
Melanoma (C43) unadjusted 0.87 (0.69- 1.10) 0.85 (0.65- 1.10) 0.64 (0.35- 1.17) 0.65 (0.48- 0.87) 0.70 (0.55- 0.90) 
 adjusted 0.95 (0.75- 1.22) 1.03 (0.78- 1.38) 0.79 (0.44- 1.44) 0.80 (0.58- 1.10) 0.88 (0.66- 1.17) 
Cancer of prostate (C61) unadjusted 0.88 (0.67- 1.16) 0.90 (0.67- 1.19) 0.96 (0.56- 1.64) 0.99 (0.72- 1.35) 0.88 (0.67- 1.17) 
 adjusted 0.87 (0.64- 1.18) 0.89 (0.63- 1.24) 0.95 (0.54- 1.69) 0.98 (0.68- 1.41) 0.88 (0.63- 1.23) 
Cancer of bladder (C67) unadjusted 1.57 (1.17- 2.10) 1.43 (1.04- 1.95) 1.58 (0.92- 2.71) 2.11 (1.55- 2.86) 1.96 (1.48- 2.60) 
 adjusted 1.29 (0.94- 1.78) 1.07 (0.75- 1.53) 1.18 (0.67- 2.07) 1.56 (1.10- 2.21) 1.44 (1.03- 2.01) 
Cancer of kidney and other urinary organs except bladder 
(C64-C66, C68) 
unadjusted 1.04 (0.85- 1.26) 0.88 (0.71- 1.10) 1.18 (0.80- 1.74) 0.99 (0.79- 1.25) 1.01 (0.83- 1.23) 
 adjusted 0.94 (0.75- 1.16) 0.82 (0.63- 1.05) 1.10 (0.73- 1.65) 0.92 (0.71- 1.19) 0.94 (0.74- 1.20) 
Hodgkin’s disease (C81) unadjusted 1.75 (0.94- 3.25) 1.41 (0.70- 2.86) 1.66 (0.48- 5.74) 1.60 (0.81- 3.19) 1.64 (0.87- 3.07) 
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 Model 
Routine non-manual 
workers Self-employees Farmers 
Skilled manual 
workers 
Non-skilled manual 
workers 
 adjusted 1.83 (0.92- 3.61) 1.64 (0.74- 3.63) 1.98 (0.54- 7.24) 1.88 (0.85- 4.15) 1.96 (0.93- 4.14) 
Leukemia (C91-C95) unadjusted 1.12 (0.92- 1.37) 1.01 (0.81- 1.26) 1.26 (0.85- 1.87) 0.97 (0.77- 1.22) 1.09 (0.89- 1.33) 
 adjusted 1.05 (0.84- 1.30) 0.88 (0.69- 1.14) 1.10 (0.73- 1.67) 0.84 (0.64- 1.09) 0.94 (0.74- 1.19) 
Other neoplasms (rest of C00-D48) unadjusted 1.14 (1.06- 1.22) 1.07 (0.99- 1.16) 1.06 (0.91- 1.23) 1.14 (1.05- 1.23) 1.21 (1.13- 1.29) 
 adjusted 1.09 (1.01- 1.17) 1.00 (0.92- 1.09) 0.99 (0.85- 1.15) 1.06 (0.97- 1.16) 1.12 (1.03- 1.22) 
Diabetes Mellitus (E10-E14) unadjusted 1.52 (1.20- 1.92) 1.56 (1.22- 2.00) 1.82 (1.21- 2.74) 1.24 (0.94- 1.63) 2.14 (1.71- 2.67) 
 adjusted 1.35 (1.08- 1.70) 1.20 (0.93- 1.54) 1.34 (0.91- 1.97) 0.93 (0.70- 1.23) 1.56 (1.23- 1.98) 
Dementia and Alzheimer’s diseases (F01, F03, G30) unadjusted 1.32 (0.51- 3.44) 0.34 (0.07- 1.61) . 1.04 (0.31- 3.48) 0.95 (0.33- 2.75) 
 adjusted 1.62 (0.53- 4.89) 0.64 (0.12- 3.45) . 2.09 (0.51- 8.61) 2.03 (0.54- 7.58) 
All circulatory system diseases (I00-I99) unadjusted 1.28 (1.18- 1.39) 1.29 (1.19- 1.41) 1.46 (1.25- 1.70) 1.27 (1.16- 1.39) 1.60 (1.48- 1.73) 
 adjusted 1.15 (1.06- 1.23) 1.08 (1.00- 1.18) 1.21 (1.06- 1.38) 1.05 (0.97- 1.15) 1.31 (1.22- 1.42) 
Ischaemic heart disease (I20-I25) unadjusted 1.29 (1.16- 1.44) 1.33 (1.18- 1.49) 1.50 (1.23- 1.84) 1.28 (1.13- 1.44) 1.61 (1.45- 1.78) 
 adjusted 1.12 (1.01- 1.24) 1.08 (0.96- 1.21) 1.21 (1.00- 1.46) 1.02 (0.91- 1.16) 1.28 (1.15- 1.43) 
Cerebrovascular disease (I60-I69) unadjusted 1.32 (1.11- 1.57) 1.26 (1.05- 1.52) 1.60 (1.17- 2.19) 1.24 (1.02- 1.51) 1.60 (1.36- 1.89) 
 adjusted 1.18 (0.99- 1.42) 1.08 (0.88- 1.32) 1.34 (0.97- 1.85) 1.05 (0.85- 1.30) 1.35 (1.11- 1.63) 
Other circulatory system diseases (rest of I00-I99) unadjusted 1.25 (1.12- 1.40) 1.27 (1.12- 1.43) 1.35 (1.08- 1.69) 1.28 (1.13- 1.45) 1.59 (1.43- 1.77) 
 adjusted 1.17 (1.04- 1.31) 1.09 (0.96- 1.25) 1.15 (0.93- 1.43) 1.09 (0.96- 1.25) 1.34 (1.19- 1.52) 
All respiratory system diseases (J00-J99) unadjusted 1.70 (1.19- 2.43) 1.57 (1.07- 2.31) 2.70 (1.54- 4.72) 1.84 (1.24- 2.71) 3.04 (2.19- 4.23) 
 adjusted 1.51 (1.04- 2.17) 1.11 (0.74- 1.67) 1.81 (1.04- 3.16) 1.26 (0.83- 1.91) 2.02 (1.39- 2.93) 
Pneumonia/influenza (J10-J18) unadjusted 1.76 (1.02- 3.03) 1.47 (0.81- 2.69) 3.13 (1.38- 7.11) 1.50 (0.81- 2.80) 2.36 (1.40- 3.98) 
 adjusted 1.66 (0.92- 2.99) 1.18 (0.60- 2.30) 2.41 (1.01- 5.76) 1.18 (0.59- 2.36) 1.80 (0.97- 3.34) 
COPD (J40-J44, J47) unadjusted 1.57 (0.94- 2.63) 1.71 (1.01- 2.91) 1.82 (0.74- 4.49) 2.25 (1.33- 3.82) 3.78 (2.40- 5.94) 
 adjusted 1.31 (0.78- 2.20) 1.04 (0.59- 1.82) 1.03 (0.43- 2.49) 1.31 (0.75- 2.31) 2.12 (1.28- 3.51) 
Other respiratory system diseases (rest of J00-J99) unadjusted 1.94 (0.73- 5.11) 1.32 (0.43- 4.11) 5.40 (1.52-19.14) 1.39 (0.45- 4.31) 2.57 (1.01- 6.53) 
 adjusted 1.73 (0.60- 4.98) 1.12 (0.32- 3.92) 4.55 (1.14-18.22) 1.16 (0.33- 4.13) 2.14 (0.71- 6.46) 
Chronic liver diseases (K70, K74) unadjusted 2.10 (1.50- 2.93) 2.34 (1.66- 3.31) 3.57 (2.17- 5.86) 2.40 (1.68- 3.41) 3.59 (2.63- 4.91) 
 adjusted 1.65 (1.20- 2.28) 1.44 (1.02- 2.04) 2.10 (1.31- 3.38) 1.43 (1.00- 2.03) 2.07 (1.50- 2.87) 
Symptoms and ill-defined conditions (R00-R99) unadjusted 1.03 (0.82- 1.31) 1.09 (0.84- 1.41) 1.67 (1.09- 2.56) 1.23 (0.96- 1.58) 1.56 (1.25- 1.93) 
 adjusted 0.92 (0.72- 1.17) 0.86 (0.66- 1.13) 1.30 (0.85- 1.98) 0.96 (0.73- 1.26) 1.19 (0.93- 1.52) 
All external causes (V01-Y98) unadjusted 1.05 (0.94- 1.17) 1.53 (1.37- 1.72) 2.39 (2.00- 2.86) 1.49 (1.33- 1.67) 1.70 (1.53- 1.88) 
 adjusted 0.94 (0.85- 1.04) 1.25 (1.12- 1.39) 1.91 (1.63- 2.23) 1.19 (1.07- 1.33) 1.34 (1.21- 1.49) 
Road traffic accidents (V01-V89, Y85) unadjusted 1.19 (0.99- 1.43) 1.70 (1.40- 2.06) 2.48 (1.83- 3.37) 1.57 (1.29- 1.90) 1.96 (1.65- 2.33) 
 adjusted 1.03 (0.86- 1.23) 1.31 (1.09- 1.59) 1.89 (1.42- 2.51) 1.19 (0.98- 1.45) 1.47 (1.23- 1.76) 
Suicide (X60-X84, Y87.0) unadjusted 1.01 (0.89- 1.15) 1.38 (1.21- 1.57) 2.02 (1.63- 2.49) 1.22 (1.07- 1.40) 1.31 (1.16- 1.48) 
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 Model 
Routine non-manual 
workers Self-employees Farmers 
Skilled manual 
workers 
Non-skilled manual 
workers 
 adjusted 0.95 (0.83- 1.09) 1.23 (1.06- 1.43) 1.79 (1.43- 2.25) 1.09 (0.93- 1.26) 1.16 (1.00- 1.33) 
Other external causes (rest of V01-Y98) unadjusted 0.95 (0.78- 1.16) 1.62 (1.33- 1.97) 2.95 (2.22- 3.93) 1.88 (1.55- 2.27) 2.10 (1.76- 2.50) 
 adjusted 0.81 (0.68- 0.96) 1.20 (1.01- 1.44) 2.12 (1.66- 2.71) 1.37 (1.15- 1.63) 1.49 (1.26- 1.76) 
All other causes of death (not listed above) unadjusted 1.19 (0.93- 1.54) 1.50 (1.16- 1.95) 1.86 (1.21- 2.86) 1.60 (1.23- 2.08) 2.03 (1.61- 2.55) 
 adjusted 1.04 (0.80- 1.35) 1.12 (0.85- 1.48) 1.35 (0.88- 2.09) 1.17 (0.88- 1.56) 1.45 (1.12- 1.89) 
Note: The MRRs were not estimated for some groups of causes and levels of education due to the limited number of deaths. 
Reference category: University 
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Table 15. Mortality rate ratios and corresponding 95% confidence intervals by occupation-based social class, unadjusted and mutually adjusted for level of education, 
women, age 30-64 years, period 2012-2015. 
 Model 
Routine non-manual 
workers Self-employees Farmers 
Skilled manual 
workers 
Non-skilled manual 
workers 
All deaths unadjusted 1.07 (1.03- 1.12) 1.14 (1.07- 1.21) 1.03 (0.91- 1.16) 1.08 (1.00- 1.18) 1.09 (1.04- 1.14) 
 adjusted 1.05 (1.00- 1.10) 1.11 (1.03- 1.18) 1.00 (0.88- 1.13) 1.04 (0.96- 1.14) 1.05 (1.00- 1.12) 
HIV/AIDS (B20-B24) unadjusted 2.83 (0.68-11.87) 4.93 (0.94-25.70) 4.58 (0.32-65.45) 1.51 (0.11-21.52) 3.82 (0.87-16.79) 
 adjusted 1.48 (0.51- 4.34) 1.99 (0.57- 6.98) 1.61 (0.23-11.33) 0.53 (0.08- 3.72) 1.32 (0.41- 4.24) 
Other infectious and parasitic diseases (rest of A00-B99) unadjusted 1.22 (0.84- 1.76) 0.97 (0.54- 1.75) 1.41 (0.56- 3.57) 1.45 (0.74- 2.81) 1.37 (0.91- 2.04) 
 adjusted 1.02 (0.67- 1.54) 0.75 (0.39- 1.42) 1.04 (0.39- 2.75) 1.07 (0.52- 2.21) 1.01 (0.62- 1.66) 
All neoplasms (C00-D48) unadjusted 1.05 (1.00- 1.09) 1.12 (1.04- 1.19) 0.87 (0.76- 1.00) 1.04 (0.95- 1.14) 0.97 (0.92- 1.02) 
 adjusted 1.06 (1.01- 1.11) 1.13 (1.05- 1.22) 0.90 (0.78- 1.04) 1.06 (0.96- 1.17) 0.99 (0.93- 1.06) 
Cancer of buccal cavity, pharynx (C00-C14) unadjusted 1.13 (0.70- 1.82) 1.72 (0.94- 3.18) 0.42 (0.06- 3.13) 1.99 (0.93- 4.25) 1.55 (0.95- 2.55) 
 adjusted 1.00 (0.59- 1.70) 1.50 (0.76- 2.99) 0.38 (0.05- 2.86) 1.72 (0.74- 3.98) 1.36 (0.74- 2.49) 
Cancer of oesophagus (C15) unadjusted 1.65 (0.74- 3.69) 3.99 (1.63- 9.77) 1.36 (0.17-10.89) 2.80 (0.84- 9.30) 2.68 (1.19- 6.03) 
 adjusted 1.78 (0.73- 4.37) 4.38 (1.58-12.12) 1.57 (0.18-13.52) 3.11 (0.82-11.70) 3.01 (1.13- 7.97) 
Cancer of stomach (C16) unadjusted 1.38 (1.10- 1.73) 1.78 (1.32- 2.40) 1.49 (0.85- 2.62) 1.44 (0.95- 2.18) 1.73 (1.36- 2.20) 
 adjusted 1.24 (0.97- 1.60) 1.47 (1.06- 2.06) 1.20 (0.67- 2.16) 1.14 (0.73- 1.79) 1.38 (1.04- 1.85) 
Cancer of colon-rectum (C18-C21) unadjusted 0.90 (0.78- 1.04) 1.01 (0.81- 1.25) 1.03 (0.69- 1.52) 1.01 (0.76- 1.34) 0.92 (0.79- 1.09) 
 adjusted 0.92 (0.78- 1.09) 1.03 (0.81- 1.31) 1.08 (0.72- 1.63) 1.04 (0.76- 1.41) 0.95 (0.78- 1.17) 
Cancer of liver (C22) unadjusted 1.15 (0.85- 1.57) 1.33 (0.85- 2.06) 1.24 (0.56- 2.76) 1.24 (0.69- 2.24) 1.30 (0.93- 1.81) 
 adjusted 0.93 (0.65- 1.32) 0.94 (0.57- 1.53) 0.82 (0.35- 1.90) 0.82 (0.43- 1.56) 0.86 (0.57- 1.30) 
Cancer of larynx (C32) unadjusted 2.04 (0.42- 9.86) 6.71 (1.30-34.62) . . 2.44 (0.47-12.58) 
 adjusted 1.02 (0.21- 5.04) 3.29 (0.59-18.53) . . 1.25 (0.21- 7.42) 
Cancer of trachea, bronchus and lung (C33-C34) unadjusted 1.35 (1.16- 1.57) 1.26 (1.01- 1.57) 0.94 (0.60- 1.46) 1.32 (0.99- 1.76) 1.16 (0.98- 1.38) 
 adjusted 1.27 (1.08- 1.50) 1.13 (0.89- 1.44) 0.83 (0.53- 1.31) 1.16 (0.85- 1.57) 1.03 (0.84- 1.26) 
Melanoma (C43) unadjusted 1.28 (0.94- 1.73) 0.89 (0.53- 1.50) 0.90 (0.33- 2.48) 1.02 (0.55- 1.89) 1.09 (0.77- 1.55) 
 adjusted 1.36 (0.97- 1.91) 1.03 (0.59- 1.80) 1.09 (0.38- 3.08) 1.24 (0.63- 2.40) 1.33 (0.87- 2.03) 
Cancer of breast (C50) unadjusted 0.88 (0.82- 0.96) 0.92 (0.81- 1.05) 0.60 (0.45- 0.81) 0.64 (0.53- 0.77) 0.63 (0.57- 0.69) 
 adjusted 0.95 (0.86- 1.04) 1.04 (0.91- 1.20) 0.71 (0.53- 0.96) 0.75 (0.61- 0.91) 0.73 (0.65- 0.83) 
Cancer of cervix uteri (C53) unadjusted 1.33 (0.87- 2.02) 1.54 (0.85- 2.80) 0.87 (0.20- 3.80) 3.12 (1.76- 5.51) 2.27 (1.48- 3.49) 
 adjusted 1.21 (0.77- 1.92) 1.33 (0.70- 2.52) 0.73 (0.17- 3.23) 2.59 (1.37- 4.88) 1.89 (1.13- 3.16) 
Cancer of other parts of uterus (C54-C55) unadjusted 0.99 (0.78- 1.27) 1.30 (0.93- 1.82) 1.40 (0.78- 2.51) 0.73 (0.42- 1.29) 1.36 (1.05- 1.76) 
 adjusted 0.96 (0.73- 1.27) 1.26 (0.86- 1.83) 1.34 (0.72- 2.48) 0.71 (0.39- 1.29) 1.31 (0.96- 1.81) 
Cancer of bladder (C67) unadjusted 1.11 (0.62- 1.98) 1.16 (0.51- 2.68) 1.17 (0.27- 5.05) 2.33 (0.97- 5.59) 1.35 (0.73- 2.50) 
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 Model 
Routine non-manual 
workers Self-employees Farmers 
Skilled manual 
workers 
Non-skilled manual 
workers 
 adjusted 1.16 (0.60- 2.21) 1.29 (0.51- 3.24) 1.40 (0.30- 6.45) 2.67 (0.99- 7.18) 1.56 (0.73- 3.33) 
Cancer of kidney and other urinary organs except bladder 
(C64-C66, C68) 
unadjusted 1.41 (0.95- 2.10) 1.96 (1.17- 3.29) 1.32 (0.47- 3.72) 1.13 (0.50- 2.55) 1.18 (0.75- 1.85) 
 adjusted 1.41 (0.90- 2.22) 1.85 (1.03- 3.33) 1.20 (0.40- 3.55) 1.03 (0.43- 2.48) 1.07 (0.62- 1.87) 
Hodgkin’s disease (C81) unadjusted 1.09 (0.48- 2.48) 0.28 (0.03- 2.64) 1.37 (0.14-13.13) 0.48 (0.05- 4.60) 0.87 (0.32- 2.33) 
 adjusted 1.28 (0.56- 2.94) 0.39 (0.05- 3.23) 2.40 (0.29-20.08) 0.78 (0.09- 6.59) 1.46 (0.50- 4.23) 
Leukemia (C91-C95) unadjusted 0.87 (0.66- 1.14) 1.15 (0.77- 1.71) 0.96 (0.43- 2.14) 1.04 (0.61- 1.77) 0.99 (0.73- 1.34) 
 adjusted 1.03 (0.77- 1.39) 1.46 (0.96- 2.22) 1.33 (0.60- 2.96) 1.38 (0.79- 2.39) 1.33 (0.92- 1.91) 
Other neoplasms (rest of C00-D48) unadjusted 1.05 (0.97- 1.14) 1.09 (0.97- 1.23) 0.87 (0.68- 1.11) 1.17 (1.00- 1.36) 0.99 (0.90- 1.08) 
 adjusted 1.06 (0.97- 1.16) 1.12 (0.98- 1.28) 0.92 (0.71- 1.18) 1.21 (1.03- 1.43) 1.03 (0.92- 1.16) 
Diabetes Mellitus (E10-E14) unadjusted 0.88 (0.54- 1.42) 1.59 (0.87- 2.91) 1.15 (0.35- 3.80) 1.24 (0.51- 3.00) 1.61 (1.00- 2.58) 
 adjusted 0.86 (0.50- 1.49) 1.39 (0.69- 2.78) 0.87 (0.25- 3.06) 1.02 (0.39- 2.67) 1.28 (0.69- 2.37) 
Dementia and Alzheimer’s diseases (F01, F03, G30) unadjusted 0.48 (0.11- 2.16) 0.66 (0.07- 5.91) . . 1.30 (0.35- 4.84) 
 adjusted 0.52 (0.09- 2.86) 0.72 (0.06- 8.33) . . 1.46 (0.24- 8.84) 
All circulatory system diseases (I00-I99) unadjusted 1.22 (1.08- 1.38) 1.20 (1.00- 1.44) 1.51 (1.11- 2.04) 1.15 (0.90- 1.47) 1.52 (1.33- 1.73) 
 adjusted 1.06 (0.93- 1.20) 0.97 (0.80- 1.18) 1.18 (0.87- 1.59) 0.90 (0.70- 1.16) 1.19 (1.02- 1.39) 
Ischaemic heart disease (I20-I25) unadjusted 1.22 (0.98- 1.52) 1.42 (1.04- 1.93) 1.56 (0.93- 2.60) 1.16 (0.75- 1.80) 1.51 (1.20- 1.91) 
 adjusted 0.95 (0.74- 1.22) 1.01 (0.71- 1.42) 1.06 (0.61- 1.84) 0.78 (0.49- 1.27) 1.03 (0.77- 1.38) 
Cerebrovascular disease (I60-I69) unadjusted 1.08 (0.85- 1.38) 1.19 (0.83- 1.69) 1.72 (0.99- 2.99) 1.20 (0.76- 1.89) 1.48 (1.15- 1.90) 
 adjusted 0.97 (0.74- 1.26) 0.99 (0.67- 1.45) 1.40 (0.79- 2.48) 0.96 (0.59- 1.56) 1.19 (0.87- 1.62) 
Other circulatory system diseases unadjusted 1.34 (1.12- 1.60) 1.05 (0.79- 1.39) 1.29 (0.80- 2.07) 1.10 (0.77- 1.58) 1.55 (1.28- 1.88) 
 adjusted 1.21 (0.99- 1.48) 0.91 (0.67- 1.24) 1.08 (0.66- 1.76) 0.94 (0.64- 1.38) 1.32 (1.04- 1.66) 
All respiratory system diseases (J00-J99) unadjusted 1.21 (0.54- 2.71) 0.99 (0.28- 3.48) 1.70 (0.28-10.24) 0.73 (0.10- 5.29) 1.43 (0.60- 3.39) 
 adjusted 0.92 (0.28- 3.02) 0.71 (0.12- 4.36) 1.19 (0.10-14.88) 0.51 (0.03- 7.98) 1.00 (0.25- 4.07) 
Pneumonia/influenza (J10-J18) unadjusted 0.90 (0.28- 2.92) 0.66 (0.08- 5.19) 2.14 (0.21-21.84) 1.37 (0.17-10.82) 0.68 (0.16- 2.89) 
 adjusted 0.73 (0.14- 3.83) 0.51 (0.03- 8.15) 1.74 (0.08-40.02) 1.03 (0.06-17.66) 0.52 (0.06- 4.56) 
COPD (J40-J44, J47) unadjusted 1.85 (0.90- 3.82) 1.29 (0.44- 3.78) 0.99 (0.13- 7.76) . 2.83 (1.37- 5.86) 
 adjusted 1.34 (0.61- 2.94) 0.90 (0.28- 2.86) 0.71 (0.09- 5.89) . 1.98 (0.83- 4.73) 
Other respiratory system diseases (rest of J00-J99) unadjusted 0.99 (0.37- 2.66) 1.35 (0.34- 5.40) 2.17 (0.26-18.06) . 1.14 (0.38- 3.40) 
 adjusted 0.69 (0.24- 1.99) 0.85 (0.19- 3.83) 0.99 (0.10- 9.51) . 0.61 (0.16- 2.28) 
Chronic liver diseases (K70, K74) unadjusted 1.27 (0.83- 1.94) 1.53 (0.86- 2.74) 3.56 (1.75- 7.27) 1.60 (0.76- 3.36) 1.98 (1.29- 3.04) 
 adjusted 1.06 (0.66- 1.72) 1.16 (0.61- 2.22) 2.69 (1.23- 5.88) 1.16 (0.52- 2.60) 1.46 (0.86- 2.49) 
Symptoms and ill-defined conditions (R00-R99) unadjusted 1.30 (0.83- 2.04) 0.68 (0.29- 1.61) 1.32 (0.37- 4.70) 1.73 (0.81- 3.67) 1.67 (1.03- 2.70) 
 adjusted 1.29 (0.80- 2.07) 0.63 (0.27- 1.47) 1.15 (0.34- 3.95) 1.52 (0.70- 3.31) 1.46 (0.83- 2.55) 
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 Model 
Routine non-manual 
workers Self-employees Farmers 
Skilled manual 
workers 
Non-skilled manual 
workers 
All external causes (V01-Y98) unadjusted 1.04 (0.89- 1.20) 1.23 (0.99- 1.53) 1.72 (1.20- 2.47) 1.33 (1.03- 1.73) 1.30 (1.11- 1.52) 
 adjusted 1.07 (0.90- 1.26) 1.25 (0.99- 1.59) 1.75 (1.20- 2.56) 1.34 (1.01- 1.78) 1.31 (1.07- 1.59) 
Road traffic accidents (V01-V89, Y85) unadjusted 1.01 (0.77- 1.32) 1.40 (0.95- 2.05) 1.27 (0.58- 2.74) 1.37 (0.86- 2.21) 1.42 (1.07- 1.90) 
 adjusted 0.98 (0.73- 1.33) 1.27 (0.83- 1.95) 1.09 (0.49- 2.42) 1.21 (0.72- 2.03) 1.23 (0.86- 1.76) 
Suicide (X60-X84, Y87.0) unadjusted 1.09 (0.88- 1.35) 1.27 (0.93- 1.75) 1.87 (1.11- 3.16) 1.15 (0.77- 1.73) 1.25 (0.98- 1.58) 
 adjusted 1.08 (0.85- 1.37) 1.28 (0.90- 1.81) 1.99 (1.15- 3.44) 1.17 (0.75- 1.81) 1.29 (0.97- 1.73) 
Other external causes (rest of V01-Y98) unadjusted 0.96 (0.71- 1.30) 0.98 (0.61- 1.58) 1.96 (0.99- 3.87) 1.63 (1.00- 2.68) 1.25 (0.90- 1.73) 
 adjusted 1.15 (0.82- 1.60) 1.14 (0.68- 1.90) 2.28 (1.12- 4.63) 1.88 (1.10- 3.24) 1.43 (0.96- 2.14) 
All other causes of death (not listed above) unadjusted 1.06 (0.68- 1.65) 1.31 (0.69- 2.48) 1.69 (0.59- 4.82) 0.72 (0.25- 2.05) 2.17 (1.40- 3.37) 
 adjusted 0.84 (0.52- 1.38) 0.96 (0.48- 1.93) 1.08 (0.36- 3.24) 0.50 (0.17- 1.51) 1.47 (0.85- 2.54) 
Note: The MRRs were not estimated for some groups of causes and levels of education due to the limited number of deaths. 
Reference category: University 
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Table 16. Relative index of inequality and corresponding 95% confidence intervals according to causes of 
death and sex, age 30-74 years, period 2012-2015. 
 Men Women P value 
All deaths 2.07 (1.81-2.37) 1.51 (1.35-1.68) 0.001 
HIV/AIDS (B20-B24) 4.77 (3.11-7.31) 4.33 (2.55-7.38) 0.873 
Other infectious and parasitic diseases (rest of A00-B99) 2.76 (2.02-3.76) 2.43 (1.89-3.12) 0.526 
All neoplasms (C00-D48) 1.76 (1.58-1.96) 1.06 (0.98-1.16) 0.001 
Cancer of buccal cavity, pharynx (C00-C14) 3.52 (2.80-4.43) 1.59 (1.18-2.14) <0.0001 
Cancer of oesophagus (C15) 2.29 (1.95-2.70) 1.08 (0.75-1.54) 0.002 
Cancer of stomach (C16) 2.39 (2.13-2.68) 2.18 (1.87-2.54) 0.566 
Cancer of colon-rectum (C18-C21) 1.35 (1.27-1.44) 1.07 (0.96-1.19) 0.035 
Cancer of liver (C22) 2.68 (2.09-3.43) 2.22 (1.86-2.66) 0.374 
Cancer of larynx (C32) 5.69 (4.54-7.15) 1.60 (0.92-2.76) <0.0001 
Cancer of trachea, bronchus and lung (C33-C34) 2.35 (2.01-2.75) 0.83 (0.65-1.06) <0.0001 
Melanoma (C43) 0.60 (0.52-0.70) 0.80 (0.67-0.97) 0.052 
Cancer of prostate (C61) 1.20 (1.09-1.32) .  
Cancer of breast (C50) . 0.80 (0.74-0.86)  
Cancer of cervix uteri (C53) . 2.18 (1.67-2.85)  
Cancer of other parts of uterus (C54-C55) . 1.45 (1.27-1.65)  
Cancer of bladder (C67) 1.81 (1.49-2.20) 1.05 (0.82-1.34) 0.016 
Cancer of kidney and other urinary organs except bladder (C64-C66, C68) 1.15 (1.00-1.32) 1.12 (0.93-1.35) 0.837 
Hodgkin’s disease (C81) 1.42 (1.01-2.01) 1.13 (0.73-1.74) 0.361 
Leukemia (C91-C95) 1.20 (1.06-1.36) 1.11 (0.95-1.31) 0.544 
Other neoplasms (rest of C00-D48) 1.28 (1.18-1.39) 1.12 (1.04-1.20) 0.056 
Diabetes Mellitus (E10-E14) 3.16 (2.66-3.75) 5.75 (4.48-7.37) 0.001 
Dementia and Alzheimer’s diseases (F01, F03, G30) 1.79 (1.54-2.07) 1.75 (1.49-2.06) 0.865 
All circulatory system diseases (I00-I99) 1.97 (1.75-2.21) 2.37 (2.05-2.74) 0.152 
Ischaemic heart disease (I20-I25) 1.83 (1.61-2.07) 2.52 (2.13-2.98) 0.052 
Cerebrovascular disease (I60-I69) 2.15 (1.87-2.46) 2.05 (1.77-2.37) 0.679 
Other circulatory system diseases (rest of I00-I99) 2.06 (1.81-2.33) 2.50 (2.12-2.94) 0.189 
All respiratory system diseases (J00-J99) 3.93 (2.96-5.22) 2.18 (1.46-3.25) 0.025 
Pneumonia/influenza (J10-J18) 2.42 (1.60-3.67) 2.81 (1.83-4.30) 0.613 
COPD (J40-J44, J47) 4.83 (3.59-6.50) 1.90 (1.31-2.75) <0.0001 
Other respiratory system diseases (rest of J00-J99) 2.90 (1.85-4.54) 2.84 (1.15-6.99) 0.972 
Chronic liver diseases (K70, K74) 5.03 (3.72-6.80) 3.47 (2.71-4.44) 0.110 
Symptoms and ill-defined conditions (R00-R99) 2.55 (1.97-3.29) 1.71 (1.26-2.34) 0.085 
All external causes (V01-Y98) 2.25 (2.04-2.47) 1.24 (1.13-1.36) <0.0001 
Road traffic accidents (V01-V89, Y85) 2.32 (1.99-2.70) 1.33 (1.09-1.62) 0.003 
Suicide (X60-X84, Y87.0) 1.66 (1.49-1.86) 0.84 (0.69-1.02) <0.0001 
Other external causes (rest of V01-Y98) 3.00 (2.47-3.64) 1.69 (1.45-1.96) 0.008 
All other causes of death (not listed above) 3.48 (2.68-4.51) 3.13 (2.30-4.26) 0.579 
 
 
  
86 
 
 
Table 17. Slope index of inequality and corresponding 95% confidence intervals according to causes of death 
and sex, age 30-74 years, period 2012-2015. 
 Men Women 
All deaths 373 (327-419) 113 (88-138) 
HIV/AIDS (B20-B24) 3 (2-4) 0 (0-1) 
Other infectious and parasitic diseases (rest of A00-B99) 9 (7-11) 5 (4-6) 
All neoplasms (C00-D48) 141 (125-157) 8 (0-16) 
Cancer of buccal cavity, pharynx (C00-C14) 8 (7-9) 0 (0-1) 
Cancer of oesophagus (C15) 3 (3-4) 0 (0-0) 
Cancer of stomach (C16) 12 (11-13) 5 (4-6) 
Cancer of colon-rectum (C18-C21) 7 (6-8) 0 (0-1) 
Cancer of liver (C22) 18 (15-20) 4 (3-4) 
Cancer of larynx (C32) 6 (5-6) 0 (0-0) 
Cancer of trachea, bronchus and lung (C33-C34) 58 (52-64) -5 (-8--2) 
Melanoma (C43) -1 (-2--1) 0 (0-0) 
Cancer of prostate (C61) 1 (0-2) . 
Cancer of breast (C50) . -7 (-8--5) 
Cancer of cervix uteri (C53) . 1 (0-1) 
Cancer of other parts of uterus (C54-C55) . 2 (1-2) 
Cancer of bladder (C67) 4 (3-5) 0 (0-0) 
Cancer of kidney and other urinary organs except bladder (C64-C66, C68) 1 (0-2) 0 (0-0) 
Hodgkin’s disease (C81) 0 (0-0) 0 (0-0) 
Leukemia (C91-C95) 1 (0-2) 0 (0-1) 
Other neoplasms (rest of C00-D48) 18 (13-22) 5 (2-8) 
Diabetes Mellitus (E10-E14) 17 (15-19) 12 (10-14) 
Dementia and Alzheimer’s diseases (F01, F03, G30) 2 (1-3) 2 (1-2) 
All circulatory system diseases (I00-I99) 85 (76-94) 43 (37-49) 
Ischaemic heart disease (I20-I25) 35 (30-39) 14 (12-15) 
Cerebrovascular disease (I60-I69) 17 (14-20) 9 (8-11) 
Other circulatory system diseases (rest of I00-I99) 32 (28-36) 19 (16-22) 
All respiratory system diseases (J00-J99) 18 (14-21) 4 (2-6) 
Pneumonia/influenza (J10-J18) 2 (1-4) 1 (1-2) 
COPD (J40-J44, J47) 14 (12-17) 2 (1-3) 
Other respiratory system diseases (rest of J00-J99) 0 (0-0) 0 (0-0) 
Chronic liver diseases (K70, K74) 17 (14-20) 5 (4-5) 
Symptoms and ill-defined conditions (R00-R99) 5 (4-7) 1 (0-1) 
All external causes (V01-Y98) 25 (23-27) 2 (1-2) 
Road traffic accidents (V01-V89, Y85) 7 (6-8) 0 (0-1) 
Suicide (X60-X84, Y87.0) 6 (4-7) 0 (-1-0) 
Other external causes (rest of V01-Y98) 12 (10-13) 2 (1-2) 
All other causes of death (not listed above) 10 (8-11) 4 (3-5) 
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9. FIGURES 
 
Figure 1. Causes of deaths ranked by relative index of inequality according to sex, men, age 30-74 years, 
period 2012-2014. 
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Figure 2. Causes of deaths ranked by slope index of inequality (SII) according to sex, age 30-74 years, 
period 2012-2014. 
 
 
 
Note: The figure shows the percentage of total absolute socioeconomic inequality attributable to each cause 
of death. It was computed by dividing the slope index of inequality of each cause to that of all-cause 
mortality. Only causes contributed at least to 1% of total absolute inequality is depicted in the figure. 
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Figure 3. Relative index of inequality (RII) and corresponding 95% confidence intervals by marital status and 
cause of death, men, age 30-74 years, period 2012-2015.  
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Figure 4. Relative index of inequality (RII) and corresponding 95% confidence intervals by marital status and 
cause of death, women, age 30-74 years, period 2012-2015. 
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Figure 5. Relative index of inequality (RII) and corresponding 95% confidence intervals by geographic area 
of residence, men, age 30-74 years, period 2012-2015. 
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Figure 6. Relative index of inequality (RII) and 95% confidence intervals by geographic area of residence, 
women, age 30-74 years, period 2012-2015. 
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Figure 7. Relative index of inequality (RII) and corresponding 95% confidence intervals by size of the 
municipality of residence and cause of death, men, age 30-74 years, period 2012-2015.  
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Figure 8. Relative index of inequality (RII) and corresponding 95% confidence intervals by size of the 
municipality of residence and cause of death, women, age 30-74 years, period 2012-2015.  
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Figure 9. Relative index of inequality (RII) and corresponding 95% confidence intervals according to the 
quintiles (Q) of the vulnerability index distribution of the municipality of residence and cause of death, men, 
age 30-74 years, period 2012-2015.  
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Figure 10. Relative index of inequality (RII) and corresponding 95% confidence intervals according to the 
quintiles (Q) of the vulnerability index distribution of the municipality of residence and cause of death, 
women, age 30-74 years, period 2012-2015. 
 
 
 
  
